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ADVERTISEMENT. 
HE former edition of theſe obſervations upon 
electricity, was publiſhed in conjunction with my 
late worthy friend Doctor Hoadly ; by his death, the care 
of this ſecond edition devolves wholly on myſelf. It is 
therefore neceſſary to obſerve, that I have thought it ex- 
pedient to make ſome alterations, and to add ſome new 
experiments. I have been mindful, however, to give 
my reaſons all along for doing this ; and yet I am far 
from imagining that what I even now offer is perfe&. 
The variety of effects which this part of philoſophy af- 
fords us, and the nicety required in making and obſerv- 
ing the experiments, is ſo great, that I am ſenſible of 
the neceflity of ſtill farther improvements before the data 
can be depended upon for I its e 
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4 i gravity: of thoſe bodies — 44 one another, and . 


unn 


; 76 1101 0 2 „an 
nb Ct zo d wo „„ 27 em 0. 
IR Jſaac Newton has ſu poſed that chere is a 
fluid of the ſame nature with 755 but ex- 


— N tremely more ſubtile and elaſtic; every where | F 


e diſperſed through all pace. 
This fluid he calls Ether, and ſuppoſes it to be wach 
 » rater within the. denſe bodies of the Sun, Sars Planete 
ow Comets, than in the empty ' celeſtial pace berweea 
1 amd in paſſing from. them to great diſtances, it 
""grows'denferand denſer pt „ and thereby cauſes 


— pints:taqnenls.. the bodies; every body endea- | 
b 1 —— tied i f f the ente war 
ne ee, biul ich % ang e . 
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The earth, therefore, is ſurrounded every where by 
this #ther to a very great diſtance, in conſequence of 
which the air and all bodies in it gravitate towards the 
earth, and towards'each oth br; 
es at the-farface @f it. 
This ther Iikewiſe Scene the pores” bodies, 

and lies hit fr them? and ee this 

fluid in them are left to themſelves, (undifturbed by any 
external violence) this fluid from its elaſtic nature con- 
forms itſelf, as to its degree of denfity, to the particular 


make of tha t body i it is in, e. — 1 It! is not ſo denſe in 
denſo bodies, 46 in fart ones AI 
2150 Wbenge it ſeems to follow, porn he body we have 


11: {IB 
it in our power to iy experiment app, s/f a- 
* 


4 an dee uigerbed by our experi- 


 c',ucally Within it (be 
ment). ons certain vantity' of this fluid, f in 'ſuch's' ſtate 


. or ; denſity, as is tioft agreeable toithernature of 


71 each particular r body.” ene AP £1 aud 222700) bas 
ar- Ang hegce It leems is redf6iiible'to epnclude, that there 


„ba vill "naturally ar 1 mie reliftanee to every endeayour, 
that is made, any how w to alter the degree of:denfity in 

be hole of an es Nee 
And hence, it N Will r require ſome degree of force 


to alter the natural quantity of this fluid eentained in 
12 oyery. particular body; and more or leſs force according 
150 ©" thi-natuxe, and make of each.” iis 1117 » 
No, as i is s univerſally agreed, among thoſe, 5 are 
ſant with electrical experimen bi th 
od Tappearaniſes, which oecur in . experiments, ile 
from 


* 31 
from the force and action of a fluid of tho ſame elaſtic 


nature, communicating, and freely paſſing in and out 
at the ſurface of the earth, and pervading likewiſe the 


pores of bodies: and as the cleareſt definition of what 
we mean, when we ſay a body is cledrified, is this, that 
either the body has by the force of the experiment made 
in order to electriſy it, been forced to part with a ſhare, 


of this electrical fluid, that naturally belonged to it. 


during the experiment, and to remain without it ſome· 
time after. the experiment is over: or to admit more 
than it naturally had within it, during the experiment, 


and to remain ſo overloaded, ſome time after the expe-- 
riment is over: it ill be qworth' aur. while, tq enquire 


whether this elkdtrica! fluid 4 * . nat. one 


and the fame fluid. . 3 020d (21 nid 
In order to be ſatisfied in this Row let us ch, in * * 


manner different bodies are thus obliged, on being elec- 


trified, either to part 4-4 LE 


r EEE £2241 ISY£07 oF: Of 4 
Nowy rom a very great auric of; experiments. we 


hw evident proof given, that there is a reſiſtangę made 
by all bodies againſt the admiſſion. of any mare of this 
electrical fluid 5 into them, ecke gun kelopged 
I Neal; hobivc 10-2, EL, #13 Has: a 

* 'That there is a reſiſtance likewiſe ole ant 
any wh this electrical fluid's getting out of all bodies, 
and conſequently to pits diminution: of their natural 


quantity. UOTBY ron-: 2214 He . 182132 24 I 
e eee a Habs ei congfiitsr- ciderioad Foes 
| g 8 
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77 That this refiftance"is greater, aal leg in dine- 


rent bodies. 
4* That there is a limit, beyond which we cannot 


encreaſe or diminiſh the natural — WF this a. 


cal fluid, in each particular body. 
5* That when we have thus ane the kata 


ſtate of this fluid within any body, whether by encreaſ- 
ing or diminiſhing its quantity, or any-other way; ; 


there is a reſiſtance, greater or leſs according to various 


circumſtances, made to the fluid's eee en 


ral ſtate again within that body. 17 ae 
6 and laſtly, That there muſt Werde be PO ac- 


eidental or deſigned aſſiſtance given from without (inde- 


pendent on the body and the electrical fluid contained 


within "oy: THO __ can return to e 


again. i b. 03 


With es to ite. different reſiſtances ane are 


made by different bodies, againſt being electrified, or 


unelectrified; from a great variety of experiments, very 


catefully made, we may nene the 


following obſervations, ' via. 

1 That Glaſs, Wax, Rodin, Brimſtone, and ſuch like 
bodies, reſiſt the moſt; provided they are of a ſufficient 
thickneſs: and Silk, Hair, nw provided they are of a 
ſufficient length. 21902! ee 

2 That ae le refs 
moſt, provided there be a ſufficient quantity of it, and 
it be clear and free from vapours. rn 


3 has this ae is weakeſt in Metals Mine- 
nals, 


Us] 

rele Water, — Animals and F. e and 

But, laſtly, That the ee _— lat n mentioned 
bodies is greater, when their ſurfaces ure poliſhed/ and 
extended in length, and the electrifying power acts on 
the middle of theſe ſurfaces: and leſs, when their ſur- 
faces are rough and ſhort or end with ſharp points or 
edges, and the electrifying power acts at thoſe ends. 
Theſe facts, I believe, are ſo well known at preſent, 
that it ſeems unneceſſary to repeat any of the experi- 
ments from whence they were deduced. And 1 fhall 
only obſerve, that I have ranged Animals, Minerals, 
Metals, Vegetables,” &c. in one claſs, becauſe there is 
ſo very little u ep in ee er . _ 1. is not 
worth notice. | 
8 on nee 
different bodies to being electrified, as well as to their 
returning again to their natural | ſtates; there ſeems to 


de ſufficiend direaionwlividet us; lowers diſpoſe the 


body we want to try any experiment upon, in the man- 
ner moſt een to man e in ee tho 
experiment. a 
15 — HiveT a a mink w'oledurify er iron 
ſo that: ĩt ſhall, receive an additional quantity of the elec- - 
tric fluid, and make a very great reſiſtance to being un- 
electrified, or to returning again to its natural ſtate; I 
conſider that ſilk lines of a ſufficient length, kept clean 
and dry, reſiſt being ele&rified * very ſtrongly; and that 
| * does 
the. 


A hene it is dry and free o 


Li 


[6] 


the ſame: and therefore that a bar of iron ſuſpended 
carefully by filk lines, ſurrounded by: air at a proper 
diſtance from other bodies, is difpoſed of in the beſt 
php hs = 00,1 2 RIA Weigh a_ ys ws 


electriſied. 

e Babes" bog bur eee 
bar cannot return to its natural ſtate without part of 
it is thrown out of the bar; but the filk lines, by which 
it is ſuſpended, and the clean dry air, with which it is 
every where ſurrounded, reſiſt the admiſſion of this 
fluid within them the ſtrongeſt of moſt, bodies: and 
therefore hen the bar is once electrified, it is thus 
diſpoſed in the propereſt manner to remain ſo, as all 


fluid into them, but with the greateſt difficulty.  _ 
In the next place, I confider that a more extended 
ſurface reſiſts more than one leſs. ſo, and that bodies 


ending with points hardly reſiſt at all; and conſequently, 


that 1 ſhould chooſe a bar of iron extended in length, 
and having „ e eee ns 
ending with large knobs: — 

And laſtly, I conſider, that if I tak IRONY 


high poliſh given to the bar, I ſhall ſtill give a greater 


Power nee ns 1% OO 
electrified . _—_— 


. . I 


——— ——— Srbpcs 


bar, and diſpoſed of this bar in the beſt manner in or- | 


der to produce the greateſt effect when it is — 
OAT == = 


1 
turn td Its natural ſtate; I have evidently; placed it in 
the moſt difadvantageous/ oircumſtances for electrifying 
ing it, and the particular ſhape, and poliſh of the bar, 
are all of them nearly equal impediments to any ef this 
fluid's forcing 'itſelf- into Long _ as ay e to its 
foroing itſelf out. 


K ˙ VBA the 


eaſieſt way of eh ov — ne . 
cumſtances. 


Firſt, Acer nt bade en e re- 
ſiſts __ than one more ſo; _ — that I ſhall 
arifivg from che air from « at part'of crepe Bad 


ner e ged. rb. 


Secondly, That as metals, epecishy dia ain : 
in points, refiſt electrifying very little, -and/confequently - 
part with the electrical fluid moſt" caſihy; I dive ran 
to conclude, that if I hang on to the bar a ſmall metal 


wire doubled, with its two ends ſharpen'd, and reach- 


ing to the electrical machine ſo as to have thoſe ends 
in contact with it, as the part where it is doubled is in 
contact with the bar, I hall on putting the machine in 
motion moſt readily elecify the bar; and upen ge- 
moving this wire, when the bar is ele@rified; 1 ſhall 
denne it in the "beſt ſtate ts teig being-uneleChilied 


3 1 142 -> 
again. H np 13 * 1109 Y 2 HIT 4-4} + is ? F {I 


For this wire, with ſhirpen'd' points, reſiſting vaſtly - 


leſs than the air that ſurrounds it, very readily admits 


the 


OO 


b 8] 

the electrical fluid flowing into it from the machine, and 
conducts it to the bar, with which it is in contact, and 
electrifies it; and when the wire is withdrawn, the 
air cloſes over the bar, and ſerves to keep it electrified. 
Now the fame way of zeaſoning will ſhow us the 
eaſieſt way of unelectrifying it again. 

For firſt, I can take off the reſiſtance af abe air by 
approaching any body more capable, than the air, of 
receiving the electrical fluid from the bar, nearer nd 
nearer to it, even till it comes into contact with it. 

Next I am to conſider what ſhape I ought to 3 
body. If I make it end with a ſharp point, it will 
with the greateſt eaſe receive the fluid that endeavours 
to get out of the bar, as ſoon as the equilibrium begins 
to be deſtroyed by thus removing the refiſtance of the 
air from off that point of the bar, the point of the 
body is oppoſed to: and if I ſtand upon the ground, 
whilſt I do this, I give a free paſſage to any quantity of 
this fluid ma: bar "On have r * into the 

But laſtly, I i 3 — ng che 
diſcharge of this fluid ſo eaſy, it will begin to be made 
very early in the approach of this pointed body, and 
the whole be done gradually, and without that violence 
our deſign was to produce: becauſe as this pointed 


body approaches the bar, there lies ſo ſmall a quantity 


Teen Es eee 


5, Pd Wy ah 4 1 3 A ? 


Con- 


Conſequently, we Should * the experiment with 
fm body that ends bluntly and is well poliſhed, and 

bring it at laſt with ſome degree of quickneſs within 
the ſphere of the bar's action to reſtore itſelf to its na- 
tural ſtate, in order that it may be forced to do it at 
once, and not gradually; violently, and not with eaſe. 
And the effects produced anſwer in all experiments of 


this kind, which have been made thus either by chance 


or with deſign. For in this way the greateſt ſpark has 

appeared, the loudeſt ſnap has been heard, and the 
ſtrongeſt feel has been perceived, when the finger's end 
or knuckle has been made uſe of to make the diſcharge, , 
_ How: theſe effects are produced on the paſſing of this 
fluid ſo forcibly from the bar through: the air to the 


body brought to it, it is not my purpoſe at preſent to 


enquire into: and J ſhall therefore only obſerve here, 
that as this manner of reaſoning à priori is ſo far con- 
fir med by experiment, we have ſ uffoient eee 
(a perſud It farther. nig 4612 211: 218 3 

My deſign therefore is to e the attending 
to the variety of theſe reſiſtances at the ſurfaces of ho- 
dies will ſerve us to explain the particular appearances 
in every particular experiment, i. e. why! in, ſuch giro 


cumſtances this fluid is forced into a body: and retained. 


there; and Why in other circumſtances, part of it is 
thrown out, and cannot get in again; laſtly, in what 
circumſtances the electrical fluid reſtores itſelf to its nag 
tural ſtate; and when it will do this at once, and vigg 
lently 3 and W 1 fy 87 PIT 28 with caſe. 41 042 * 


org I 


== 
© 
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In the firſt caſe, when the body has more of this 


fluid forced iptb it than it has naturally, it is ſaid to be 


electrified plus; and in the other caſe, when part of its 
natural quantity is driven out of it, it is ſaid to be elec- 
crifieds itub: and in both of 'theſe ſtates the body 
ſhews the uſual ſigns of being electelflde. 

I ſhall begin with the experiments in which bodics 
are electrified plus and minus. 

Let us now take a bar, that is tapered en at each 
end to pretty ſharp points; and placing it horizontally 
on a tall drinking glaſs that is clean and dry; ſee what 
effects will follow on bringing an excited tube within 
the diſtance of about ſix inches from the bar (more or 
leſs, according to the degree of force given to the excited 
tube) firſt towards the: middle of it, and next towards 
either of its ends. 

In the firſt caſe, the bar will be cecttißed pies, and 
in the latter caſe plus; or in other words, in the firſt 
caſe, the bar, when the experiment is over, will have 
leſs of chis electrical fluid in it than enen, belunged 
to it, and in the latter caſe more | 

We ſhall begin our cvplanation of theſe experiments 
with ſome obſervations on the * er for a is 
found to be electrified minus. 

How we know this will de ben by and "mf 

Now if the bar is elerified minus, then ſore of all. 
fluid, e WA een it, ent ee 
our 3 67011 1327 M Had 5 in 

* See Me, Nel experiments i ieren vol 48, 
| ge 350. The 


1 
The queſtion then ariſes, at vrhat parta of the bar did 
this fluid eſeapeꝰ and the anſwer, according to our man- 
ner of reaſoning is very obvious, viz; at the tapering 
ends of the bar, which we have obſerved to reſiſt the 
exit of this fluid through them, leſs than the ae 
oppoſite ſurface of the bar. 

To be ſatisfied in this point, bring a ſecond how . 
ed as the firſt was, into contact with the firſt, end to 
end, and it will follow from our way of 'reaſoning, that 
this ſecond bar will, on repeating the experiment, more 
readily receive what fluid-is'thrown out of the firſt, than 
the air did before; and conſequently, that the fluid, 
which had before. been CC rhe air, un 
flow into the ſecond bar. 508 

And accordingly, whiche the fic 2 aua! 15 are 
placed on two drinking glaſſes, ſo as to make one hori- 
zontal line, touching one another at their ends; if an 
excited tube be brought, as before; to the middle of the 

firſt bar, the conſequence will be, ae firſt: wh be 
electrified minus and the ſecond plus. 8 5 

To prove this; before the excited din 4 
e the two bars by moving the glaſs which: ſup- 
ports the ſecond bar: then withdraw the tube, and von 
will find that on approaching your knuckle to them, 
they will each of thee: eee being 

electriſied. 
Hut if enen thinipitedogeia withoue thus 
ſeparating] them; and on: withdrawing the excited tube 


g left for ever ſo ſhort a time to themſelyes, nei- 
55 5 ther 


[ x2 ] 
ther of them will ſhew- any. marks of being cleQrified 
on the approach of the knuckle : becauſe they will each 
of them have returned to their natural ſtate, the ſecond 
bar having diſcharged its overplus of this fluid into the 
firſt; which wanted exactly as much to make i its de- 
—_— _— cc 
This may be proved to the fight, by repeatin g the ex- 
periment thus. Bring the tube, as before, to the mid- 
dle of the firſt bar, and before the tube is withdrawn, 
ſeparate them: and when the tube is withdrawn, bring 
them into contact again. The event will be this: A 
ſpark will be ſeen juſt before they come into contact; 
and afterwards they will give no ſigns of their being ei- 
ther of them electrified on the r of tie 1 7 2 
for the reaſon already aſſigned. | 
A plain demonſtration this 5 one is electrified minus 
and the other plus, for it is very well known to be fact, 
that if both had been electrified plus, or both minus, no 
ſuch ſpark would have appeared on their coming into 
contact, and they would afterwards have given marks 
of being electrified on the approach of a knuckle to- 
wards either * pur . un of _ will * 
preſentiůx. | 
And as it W ee chat n thy txcited tube 
was applied to the end of the bar, it electrified it plus; 
it is reaſonable to conclude that it is the ſecond bar that 
is electriſied plus, as the fluid is forced into it through its 
end; and conſequently, that the firſt is electrified minus, 
as it was when no-fecond bar was: made uſe of: and 
| that: 


1 


that the only difference in the two experiments is this, 
that the fluid is now thrown. into the ſecond bar, which 


before was thrown into the air. 
We are next to conſider what happens at the * * 


end of the bar, when no ſecond bar was uſed. Now if 


the two ends be ſuppoſed to be equally tapered down to 


points, their reſiſtance will be equally weak, and the 
elaſtic fluid in the bar being put into a ſtate of dilata- 
tion near its middle, will equally preſs both ways to con- 


denſe or throw out the fluid, that ſtands the neareſt to. 


each. of its ends. 

Jo try this, we may vary he experiment by applying 
in the ſame manner a third bar, ſhaped like the others, 

to the other end of the firſt, ſo that they may all three 
lie in one horizontal line; and bringing the excited 

tube, as before, to the middle of the firſt bar, now the 

middlemoſt bar. 


The event will be this: the middlemoſt, or firſt bar, 


will be electrified minus, and the two end ones plus. 
This may be proved thus. As ſoon as the excited 
tube has: produced its effect, ſeparate the three bars by 


moving the two outer glaſſes, and they will each ſepa- 


rately ſhew ſigns of being electrified on the approach of, 
the knuckle. | 

Try the experiment. over again, „ ſeparato them as be- 
fore: but now bring the two outer bars, by moving 
their. glaſſes, into contact at their. ends; and no ſpark 
will appear in doing, this, or at leaſt a very inſignificant 
one, when they happen not to e been r elec- 
trified equally. 


After. | 
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Aſter this, bring firſt one and then the other of theſe 


outward bars in the ſame manner into contact with the 


firſt, and in doing this there will appear ſparks, ſuffi- 
cient to give ſtrong proof of their being electrified: and 
yet after this, if you approach your knuckle to any of 
them, no ſigns will appear of their being then elec- 
trified; thoſe that had the overplus having readily ſup- 
plied the want of this fluid in the other, and the three 


bars having in e eren of this returned to their s na- 
tural ſtate. | 


Hence we may conclude, that the quantity of this fluid 
which had been thrown i into the ſecond bar, when only 


two were uſed, was divided exactly between the ſecond, 
and third bar in the preſent experiment; and therefore 


in the former experiment, the fluid that was driven out 


of the firſt bar paſſed into the ſecond, and little or none 


-was forced out at the other end into the air. 

This is the natural conſequence of an elaſtic fluid's 
dilating itſelf, when there is a reſiſtance to its doing it 
one way, and little or none another way; for it will 
moſt certainly flow that way, where the reſiſtance is 

We may, from what we have ſeen, be pretty well 
aſſured that if we cover theſe tapering ends of a ſingle 
bar with hollow pieces of glaſs that exactly fit them, we 
ſhall in all probability prevent the fluid from paſting out 
through theſe: ends; and accordingly the experiment 
anſwers. Far when the excited tube is brought to the 
fame diſtance from the middle of the bar, as before; 


3, FR 
the bar, now its end are thus fortified with glaſs,” will 
be electrified ps, inſtead of minus, even though the 
tube be withdrawn: which ſhews how much more 
ſtrongly the extended ſurface of the bar, oppoſite to 
the excited tube, reſiſts the fluid's Mun me * ta- 
pered ends diet. 
80 much (at eek for: the feſt avs in 
which the tube was preſented at a diſtance to the mid - 
= of a ſingle bar, and electrifies it minus. 
In the ſecond: experiment, when the tube was prefent-. 
10 at the ſame diſtance to the end of the bar, it was elec- 
trified plus, and therefore more of this fluid was thrown 
into the bar at one end, than was ſuffered to paſs out at 
the other: which was reaſonably to be expected, as the 
tube, acting with no more force than it did before, is 
now at double the diſtance from the end, at which the 
fluid is to eſcape; and therefore has a greater reſiſtance 
to overcome before any can be thrown out at that end. 
But yet, that ſome of this fluid does eſcape out at the 
oppoſite end, will appear from bringing a ſecond bar 
into contact, end to end, with the firſt; for then, on 
repeating the experiment, they will both be electriſied 
plus: and on bringing a third in the ſame manner, end 
to end with the er en all three on — | 
3 71 | | 1 
; : But ben bee ies Gi be cleQified p leſ for- 9 
cibly'than the ſecond, and the ſecond leſs than the firſt. 
By which it ſhould ſeem; that if à foutth bat, and a 
fifth, and a fixth, Ge. were in the ſame manner added 


to. 


t 


n 
5 


T1463 
to the ſtring of bars; the moſt diſtant bar, from the 
excited tube, would at laſt not be ſenſibly affected at all 
by it; and conſequently, that the virtue of the tube is 
limited, and can affect the . in n bars to a cer- 
tain diſtance only. -" B12 | 

But this will be made more enbilecc herbiliers: beer: 

Let us now reflect a little on what we have ſeen with 
regard to the air, ſurrounding the bars in theſe | . 
riments. 

Firſt, We have ſeen that although air makes a irbag 
reſiſtance againſt being electrified, i. e. againſt admitting 
more of this fluid into it than what naturally belongs to 
it; yet the excited tube does overcome this reſiſtance, 
and forces the fluid within the bar through its ends into 
the air, in the experiments with a fingle bogs * — 
it was electrified minus and plus. 

2* That the quantity of this fluid, forced thus into 
the air in the firſt experiment, was ſufficient to electrify 
the two bars plus, that were . en to its ends on re- 
peating that experiment. 

3* That none of this fluid was diffipated. in — air, 
and ſo loſt, becauſe on withdrawing the excited tube, 
and leaving the three bars to n * there no 
ſigns of being electrified at all. ' 

It ſhould ſeem therefore, that when a fngle bun is 
thus electrified minus; the fluid thrown out of it into 
the air ſtands in that portion of air that ſurrounds the 
ends of the bar all the time the excited tube continues 
— — when the tube is withdrawn, it re- 


turns 


[ #7 ] 


turns again into the bar, till ſuch time as the-refiſtance 


at the ends is a ballance to the force, with which it en- 
deavours to flow in. But as the bar remains electriſied 


minus after the experiment is over, it is evident that all 
that was thrown out does not return in again; and there- 
fore that the remainder forms itſelf into a kind of atmo- 
ſphere every way ſurrounding the bar with a nearly equal 


degree of denſity, from the nature of the two elaſtie 
fluids, air, and the electrical fluid, and of the reſiſtance, 
that fluid meets with in its endeavour to ag 


either. into the air, or into the;bar. , . -/ 4 Pay ot 
4 We have likewiſe ſeen, that * 5 bar was 


electrified plus, there was likewiſe a ſufficient quantity of a 


this fluid to electrify two, bars applied to its other end. 


It follows therefore, that when a bar is electriſied le h 


by. itſelf, and continues ſo after the tube is withdrawn, 


the fluid that was thrown out of the bar muſt remain 
there, and form the ſame kind of-atmoſphere round 


the bar, ade. ü eben n ieee 
fied minus. TT 3s e ien Ani 


Whenever Ke a Body i is learified the Plus, 


or minus, and remains ſo after the experiment is over, 
there are ſimilar atmoſpheres of the electrical fluid ſur- 


rounding them, that are ready to expand theinſelves into 


any body that approaches, that reſiſts leſs than the air; 
and this is the reaſon why bodies give very nearly tho 
fame . when . are electrifed either Plus or 


c A* * inne 
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I fay, very nearly, becauſe when we come to examine 
the ſigns theſe bodies give (on being electriſied in theſe 
different ways) with greater accuracy, we ſhall ſee a 
ſufficient difference in theſe figns to enable us to ay 
which were electrified plus and which minus. 7 | 

It will be worth while to ſtop here a little, and conſi- 
der the different circumſtances the electrical fluid is in, 
that forms theſe ſimilar atmoſpheres around a body 
ele@rified phe, and one electrified minus. 

When à bar is eledrified plus, the * atmoſphere 
formed round it is extended in the air to a conſiderable 
diſtance; but the air reſiſts its entrance into it more: 
forcibly than the bar naturally does: and the bar, by 
being overloaded by electrification, reſiſts its return into. 
it, (even when the excited tube is withdrawn) more 
forcibly than it does naturally ; and by being thus cir- 

cumfſtanced, its endeavour to expand is naturally exerted-- 
— from the axis of the bar on every ſide, and 
it gradually diſſipates itſelf into the air, and whilſt it is 
doing this, 7 no Ar. the bar will remain rn 
fied" ph. 

When a dino: 1 cleckrilied minus, the at 
tene round it, which during the action of the tube 
that electrified it, ** is extended in the ſame manner 
in ee de Toaleinblo Gillante' from: the. bor, will. 


| . The ldtric atmoſphere i not t0 be underſtood 36 hin de 
the air and the bar, as it 6 expeelt 5 the former <itiogs N 


tended in the air all the way from the bar. . 
A This alteration was in conſequence of "the fame. VE. 
vel L on: 
„ 
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on that tube's being withdrawn, exert its endeavour to 
dilate itſelf in a contrary direction, vig. from the ſur- 
rounding air on every ſide inwards to the axis of the 
bar; and it will gradually flow into the bar, and reduce 
the electrical fluid there to its natural degree of denſity; 
and whilſt this is doing, om: 0 . t the bar 


remain electrified mms. 
When therefore two balls ate hah of i clearified 


plus, ſuſpended by tub filklines; and brought near one 


another ; they repel each other, and ſtand for ſome time 
at a diſtance from each other; becauſe the two atmo- 
ſpheres, each of them exerting their endeavours to ex- 


pand into the air, want more room to do it in; and 


when the weight of the balls is not ſufficient to prevent 
it, muſt naturally drive them aſunder, till theſe atmo- 


ſpheres are diſſipated, and 1 ich of the lakes | 


ee, 1042 e, 1666 
hd bee dee dete ave; rec IS 


"ain ſuſpended by filk ſtrings,” aud brought near one 
another, they likewiſe repel each other, and ſtand for 


ſome time at a diſtance from each other; becauſe the 


condenſed electrical fluid in the air, in E. to force 
itſelf in at the ſurfaces of the balls between their two 
centers, crouds in, and forces them aſunder till the at- 
moſpheres get all into the bell, and their weight't then 
takes place again. 11 7:2 

But when o alle; are in 1 85 ns ma 
one electrified #1, and ke other MINS, 1 
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and unelectrify each other. Becauſe the atmoſphere of 
the ball electrified plus, is endeavouring to diſſipate itſelf 
from the center of the ball outwards; and the atmo- 
ſphere of the ball electrified minus, is endeavouring to 
dilate itſelf from the air inwards to the center of the 
ball. The common atmoſpheres therefore of the two. 
balls, thus brought near together, (exert their forces in 
one and the fame direction between them; the flow of 
the electrical fluid into the ball electrified minus, is fact- 
litated by the endeavour of the electrical fluid to get out 
of the ball, electrified plus; and vice verſa: and ſo the 
two balls and the air between them "ay 1 return 
to their natural ſtates “- 

Thus then it appears, that when we only know that 
2 body's is electriſied, without knowing in what manner 
it was electrified, there is no eriterion to form our judg- 
ment upon whether it was electrified plus, or minus: 
becauſe the common appearances are e in. both, 
r B vill Bobs i 


1 . The reader | is deſired to ak] notice, 12 Gogh two erica 
Ae neceſſary in this experiment to reſtore the equilibrium 
in the balls, yet he is not to conclude therefore that they both enter 
the balls, becauſe the electrical ſigns of both difappear: at the ſame- 

time. But this ſeems to follow from the principles we have already 
- deduced, that a quantity, equal to what was. in the ball electrified Plus, 
is at the end of the experiment diffuſed in the balls electrified minus ;_ 
and the remaining quantity which form'd the atmoſpheres-is diffuſed in 
the air, or the bodies from whence it at firſt low'd, in order to crowd 
into the body electriſied minus. For if this was not the caſe ſuch bo- 


dies, or the air, would remain in an unnatural ſtate, becauſe the equili- 


dam of the eletic ud in ſuch circumſtances would not be reſtored. 
But 


Bot by 2 * train 0 of. reaſoning, we-ſhall 
readily obtain a; certain method to know whether a 
body is electrified f. or minus, even n nme 
trim i. ad 01. vic ade 7 

Faſten two cork balls one at OY Pe lev 
thread about eight inches. long, and, doubling the thread 
over the bar before it is electriſied, make the balls hang 
as near to one another under the bar, as they can; and 
now the bar, the threads, and the balls, ſhould he con- 
ſidered as one my: in wen ba deaf <ither | 
Plus, or minut. 3543. in 

1 We will gone this bar, Sr. to be elefrified 
minus, and in conſequence of their being electrified at 
all, the balls to repel one another, and hang at abi 
diſtance from each other, than they did naturally. 
Nowy let an excited tube be brought to a certain Gt. 
tance under theſe balls in theſe circumſtances, and they 
will at firſt repel: each other more; becauſe the force 
of the excited tube will condenſe the atmaſpheres around: 
the balls ſtill more, on account of the reſiſtance of the 
air, till the reſiſtance at their ſurfaces is overcome; 
which: will take up ſome little time, during which, their 
atmoſpheres: being encreaſing, they will repel each 

A other ma Fes e the” ee brought near 
them. fin) zac riragaE 31 Seng aud. 

But fo Hema as a open this A is once, overcome, 
the: excited tube drives the atmoſpheres into the balls, 
Sc. and conſequently begins to uneſectrify them, 3. e. 
to renger. them leſs forcibly eleckrified minus: and. on 
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withdrawing the tube, the balls will hang very viſibly 
nearer together chan they did before che tube we ie 
brought near them. 

2* We will ſuppoſe the bar, Ge. to * elefified 
plus, ani in confequence of thar n nn . 
the balls to repel each other. 

No when an excited 10 is broughe to a certain 
diſtance under the balls in theſe circumſtances, they 
will repel each other leſs forcibly and come nearer toge- 
ther ; becauſe the teſiſtance of the air alone to the elec- 
trical fluid's eſcaping out of the balls electrified plus, has 
been ſeen not to be able entirely to prevent it, as an 
atmoſphere is made, and ſupported round the balls, till 
they are reduced to their natural fate. - But now the 
excited tube acts in concert with the air, this atmo- 
ſphere, which had prevailed againſt the air alone, muſt, 
on this additional force acting againſt it, retire again 
into the ball, and continue to do fo for ſome ſmall time. 
And l aſter it is all retired into the balls again, ſo long 
as the bar, Sc. can be electrified more and more plus, 
this appearance will continue, vrhilſt the tube remains 
in action: and when the tube is withdrawn, the balls 
will repel each other more forcibly than at firſt, becauſe 
they will remain more forcibly-elearified, | pls. 
Thus then it appears that though the balls repel each 
other When the bar is electrified either plus, or minus, 
yet when an excited tube is brought near them in this 
thelt cepullire m—— yy wy in one _ u their re- 


pulſiue 


cessJ 
pulſiue force encreaſed at firſt, but very: ſuon after. ga- 


dually diminiſhed: and in the hy ee . 


firſt, but very ſoon after encreaſed. 
And when we fee the appearance in the firſt wiſe, 
we may ſafely conclude the bar had been elerified 


minus; and when we ſee the appearance in the ather 


caſe, we may conclude the bar had been electrified pl. 
This, therefore, is an eaſy and ready way of trying, 
when there is any doubt about it, whether any body is 
electriſied plus, or inus. For the ſtring, with the balls 
affixed to its ends, may, with the aſſiſtance of 1 00 
tube, be eaſily hung on: the bar without unelectrifyi 
it, ſuppoſing it oe gs cleQrified at firſt without 
the ſtring and balls. £98441 een eee, 
I cannot help 4 here that in the brd caſe, 
after the excited; tube has been held ſo long near the 
balls, that on its being withdrawn they no longer repel 
each other; if it be again preſented. to them, it will 
eleArify them e e N 
r 20110 46) 2d02 being 2s 


Whence it was reaforble/ conclude, that ir e 


excited tube, in our firſt experiment, after it had been 


Preſented at a proper diſtance to the extended ſurface of 


tha bar, and ſo had electiified it nus, had been brought 
nearer” and nearer to the bar, nn ann 
would have eleckrified it pus. 3 

And accordingly,” when Abate wit adh 
| basel, N the anne Fi. 10 1040: gie, 
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Now the conſequence of this is, that there muſt be; 
Fink: middle diſtance: of the excited tube from the 
between its ſituation, where it electrified it minus, 7h 
its ſituation, where it elecrified-it pits ; at which middle 
diſtance,” the bar will be reduced to its natural ſtate, and 
not be d Ay: none? n the tube "_ not 
there. 11 5 
This RY appear a a rang nden i in er. 
tricity, if it was told in general terms to any one, who. 
did not know that bodies were capable of being electri- 
fied plus and minus: viz. the ſame excited tube brought 
near a body electrifies it; and after that, (without ever 
withdrawing: it) brought neaxer, ceaſes to electrify it; 
and after that, brought ſtill nearer, electriſies ĩt again. "i 
Nom as this was deduced from our way of reaſoning, 


the event, anſwering er, u eh e greatly. 
confirms the truth of the reaſoning. - 


But I have not yet done with S. balls, as they: 
will be] ver} ſervictabble: in proving, that the power of 
the excited tube (or other electrifying machine) is li- 
mited, and can electrify bodies but to a certain degree, 
at one and the ſame diſtance from thoſe bodies. 
This I hinted at before, and promiſed to ſhew more 
fully and in order to do it, I ſhall uſe theſe balls as in- 
dexes to ſhne us when, and to: Nhat degree che bar, to 

which they are fixed, is electrified: which end they 
will exactly anſwer, becauſe they will repel each other 
with more or. leſs Gigs 8 5 to their, greater ern ſ 


Find 


Let the balls, therefore, be hung at the end of the 


bar, and the excited tube be brought to a certain dil. 
tance from the middle of it, and held there ſteady and 


firm, and let us ſuppoſe that at this diſtance it electrifies 


the bar minus. 


Now 1 ſay, that ſome little time is ket up, during 
which the tube electrifies the bar minus to a certain de- 
gree; but that when it has once done this, it will pro- 
duce no farther effect on it, though it remain at that 


diſtance. ever ſo long, and be e to loſe none of 


its force. 


Now this is ſhewn tobe true in fact by trying the ex- 
periment thus with the. cork balls; for you will ſee, on. 


bringing the excited tube to this diſtance from the bar, 
the balls will begin to repel each other, and continue to 
do ſo more and more, till they ſtand. at a certain diſ- 
tance aſunder, and then they will continue ſo, without 


ever getting farther. aſunder, how. long ſoever the. tube 


is held at that diſtance. _ 


This is. a proof of my aſſertion, that the Power. of 
the excited tube is limited, and therefore can act but 


to a certain degree in electrifying bodies, which will be 


greater or leſs, according to the ee of each 


particular experiment. 
But this will be confirmed by the. following ver 
remarkable ſet of experiments. 


Let a glaſs tube be hermetically. ſealed. at one nd W 


| have its other end properly armed with braſs, cemented 


into it; and let proper contrivances be made in that 
E braſs, 


* 


[46] 
braſs, ſo that the tube may be readily fixt to the air- 
pump and exhauſted of air; and afterwards removed 
from it, and ſtill remain exhauſted. | 
* Let this tube be fixt to the air-pump in order to 
be exhauſted of air. | 

Now before this is done, the outer and ling ſurface 
of the glaſs tube are equally expoſed to the air; and 
conſequently, the powers of theſe two ſurfaces are in 
equilibrio, even ſuppoſing the air to affect them. 

2* Let the tube be exhauſted of air, as perfectly as 
it can. 

When this is done, the outer Turface remains, as be- 
fore, expoſed to the air; and the inner ſurface is ex- 
poſed to the electrical fluid, which I will ſuppoſe to be 
naturally diſperſed in empty fpaces void of all groſs bo- 
dies, (as the vacuum is thought very nearly to be) as 
well as in the pores of groſs bodies. 

And the equilibrium is ftill preſerved between the 
powers at theſe ſurfaces : as we may conclude from 
there bein g no viſible or perceptible alterations obſerved 
to be produced on drawing the air out of the hollow of 
the tube, either in the light, or in the dark. | 

Whence we may conclude that the air, when it has 
its natural quantity of this electrical fluid only in it, does 

not affect this tube at its outer ſurface, more than the 
fluid within it does at its inner ſurface. 

3 ˙ Let the exhauſted tube be taken off the air- pump: 
and let a perſon graſp the brafs end of it with his mind, 
whilſt he ſtands on the ground. | | | 


4 


1 

4 Let another perſon bring an excited tube near the 
outer ſurface of any part of this exhauſted tube (ſuppoſe 
near the end that is hermetically ſealed, for this reaſon 
only, that it will then be at a diſtance from the hand 
that graſps the other end of it.) 

There will immediately appear lucid rays of light, 
very viſible when the experiment is made in the dark, 
proceeding from the inner ſurface of that part of the 
tube neareſt the excited tube, and darting through the 
vacuum to the braſs, graſped by the hand. 

5* And if the tubes are held ſteady for ſome length 
of time, ſo as to be kept at the ſame diſtance from each 
other; this lucid appearance, will ceaſe, and the * 
totally diſappear. 

6* And when the light has thus diſappeared for ſome 
time; if the excited tube be withdrawn entirely, the 
rays of light will appear again ; but they will now be 
ſeen darting from the braſs end of the exhauſted tube 
through the vacuum to the inner ſurface of that part 
of the tube, from which they had proceeded before: 
and this darting of the rays from the braſs end of the 
tube will continue 2 a time only, as the other had 
done before. 

7* And when the excited tube! is brought nearer, 20d 
_ nearer; to the exhauſted. one, as the light diſappeared, 
there only appears a freſh darting of rays, ſimilar to the 
firſt, which likewiſe continues for a time only: and on 
the removal of the excited tube, the ſame kind of light, 
ſomewhat ſtronger and in greater quantity, returns from 
: E 2 ; the 
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the braſs end of the tube, as before, and 995". 40m 
again after ſome little time. * 

In this experiment there is the Arongeſt appearance 
of the electrical fluid's ſhifting its place in order to pre- 
ſerve the equilibrium, by flowing immediately, when 

any force is offered to the outer ſurface, from its inner 
ſurface through the vacuum, and darting directly to 
the metal and hand, where it finds the reſiſtance to its 
| eſcape is the weakeſt. 

Now though the reſiſtance is weakeſt; where the 
braſs and hand is applied to the glaſs ; yet there is a re- 
ſiſtance; and conſequently, the electrical fluid in the 
vacuum muſt have ſome additional force given to it 

from that of the inner ſurface of the glaſs which is 

neareſt to the excited tube, i. e. muſt be condenſed till 
it acquires a power ſufficient to overcome the reſiſtance 
of the braſs, Sc. | 

But this fluid within the exhauſted tube cannot be 

condenſed, without more paſſes into it immediately 

from that inner ſurface, and conſequently ſo long as the 

electrical fluid is continually flowing from it into the 
vacuum, and fo into the braſs, &c. ſo long will it be 
loſing its natural quantity, unleſs its loſs of this fluid be 
ſupplied by a flow of more from the excited tube. 

I ſhall now, therefore, endeavour to ſhew, that the 
loſs of the electrical fluid flowing from the inner ſur- 


+ Mr. J. Canton has taken notice of this vaniſhing and returning of 
the light in the ſame experiment, referred to in page 10. 10 
face 


L 29] 
face of the glaſs, is not ſupplied by a ſimilar flow of it 
from the excited tube to it, through the outer ſurface; 
and therefore, that the glaſs is electrified minus at or 
near that part of its inner ſurface. 

Now this will follow plainly, if I can ſhew, 1* That 
no electrical fluid flows into the glaſs ſo far as to reach 
that inner ſurface; and, 2* How part of the electrical 
fluid naturally belonging to it can be driven out into the 
vacuum, without ſuch a flow of the fluid from the ex- 
cited tube through the glaſs to get at it immediately. af 

In order to prove the firſt of theſe, the beſt way ſeems 
to me to be, to ſuppoſe the contrary, that the electrical 
fluid does flow into it, and ſupply it continually, and 
to enquire what would be the conſequence of ſuch a 
Wo at the end of the experiment. | 

If upon this enquiry, we find that the appearances 
anſwer in fact to what we ought to expect from this 
ſuppoſition, there will be no reaſon to reject it. But on 
the contrary, if the e are againſt it, it muſt 
be given up. | 

Now if there was och a flow of this fluid from the 
excited tube through the whole ſubſtance of the glaſs 
to the very inner ſurface of it, ſo as to ſupply the very 
quantity it drives out through it; the glaſs at this inner 
ſurface muſt always have its natural quantity in it; and 

conſequently, when the excited tube is withdrawn, re- 
main in its natural ſtate, equally capable, as at firſt, to 
reſiſt the entrance of 07 more of this fluid into it. 
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And therefore, on withdrawing the excited tube, 
there would be no ſuch return of light from the braſs, 
&c. darting fo particularly towards that part of the 
inner ſurface of the glaſs, as appears in the experiment. 

So far then the appearances in the experiment do not 
anſwer agreably to 1 we e ſhould naurally wo bee on 
the ſuppoſition. 

Again, if the excited tube ſupplies the inner ſurface 
of the glaſs with as much of this fluid as paſſes through 
it into the vacuum; it will follow, that as long as the 
excited tube has any power, there muſt be a continua- 
tion of this lucid appearance in the vacuum; but this is 
by no means true in fact, that appearance vaniſhing 
long before the excited tube has og its POW 7 een 
ſeen above. 46; 80 

Here then is Wet remarkable Sa: | 1 witch 
the appearances do not anſwer on the trial to what was 
reaſonably to be expected from the ſuppoſition. 

And therefore we ought to conclude that no electrical 
fluid paſſes from the excited tube ſo far into'the glaſs, as 
to reach its internal ſurface and ſupply it with any re- 
cruit of thoſe particles of this electrical fluid, which 
are thrown through it into the vacuum: and conſe- 
quently, that this inner ſurface remains electrified minus 
during the continuance of the excited tube near the 
glaſs, after the lucid appearance has ceaſed ; and ſtands 
ready (on withdrawing that tube, or on its power's de- 
caying) to receive a ſupply of what it had loſt from 


the Nas being reſtored * the perſon, his 
hand, 


L* 1 
hand, the braſs and the ee fluid that is in the 
vacuum. 

But that no doubt. on remain in an enquiry of 1 
delicate a nature, I will — making hg APTN 
in 2 more accurate manner. | 

Every one knows that a hae of i iron, e by 
ſilk ſtrings in the air, may be kept equally electrified, or 
very nearly ſo, for any length of time, by the electri- 
fying machine's Enn kept n in e, A 
that time. 

Now if inſtead ak pemebing an ning tube of olaſs 
(which is continually loſing its power} to the exhauſted 
tube, as I did before; I no approach the exhauſted 
tube to the eleQrified bar (whoſe electrifying force is con- 
ſtantly kept up at the ſame degree by the machine) to 
ſuch a particular diſtance, as to make the lucid appear- 
ance begin; and then keep it there ſteady : I gain this 
advantage, that it continues during the whole time I 
keep it thus ſteady at one certain diſtance, expoſed to 
one nenen hy electrified bar, or 
1 nearly ſo. 

And on trying the experiment bus, i nes; that the 
lueid appearance continues only for a limited time; and 
if the tube was to be held ſo ever ſo long, there would 
be no return of that appearance: but on removing the 
exhauſted tube from the bar, the light returns again 
immediately, ſhooting then from the braſs and hand to 
that part of the inner ſurface of che whe, that a been 

neareſt to the bar. . 
No 
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No experiment can be more to the purpoſe, than 
this; and we may now fairly conclude, that the electri- 
cal fluid does not flow in ſo plentifully, or ſo forcibly 
as to reach the inner ſurface of the glaſs, and ſo ſupply 
it with a quantity equal to what is thrown off through it 
into the vacuum, on the firſt approach of the excited 
tube in the firſt way of trying this experiment, or on 
the firſt approach of ths penned pubs! to the ego 
bar, in the laſt way. oh, | 

It remains therefore to be ſhown n this i inner fare 
face, and the part of the glaſs neareſt it, can be fo af- 
feed, as it is, without ſo ang a Gow: of this ann 
fluid from the tube or ba. Tf 

In order to be more paula e 1 ſhall . 
ſerve, that the electrical fluid within the hollow of the 
exhauſted tube is in the ſame circumſtances with that 
in the firſt bar, when a ſecond bar was brought into 
contact with it end to end: and that this ſecond bar is 
repreſented in this experiment by the braſs and the per- 
ſon holding it. Now as the excited tube, applied to the ö 
middle of the firſt bar, dilated the electrical fluid that 
lay neareſt it with ſufficient force to drive that at a diſ- 
tance into the ſecond bar: ſo in this experiment, the 
excited tube has power enough to dilate the electrical 
fluid at the inner ſurface of the glaſs near it with ſuffi- 
cient force to drive the diſtant part of it in the vacuum, 
into the braſs,” and the perſon, who holds it: though it 
has not power to force A external n n into 


the glaſs itſelf, 


But 


1 "any 
But this power is limited, and the excited tube can 
dilate this electrical fluid in theſe. cixcumſtances hut to a 
certain degree; and this it muſt do gradually: and con- 
ſequently, during the time of doing this, there will be a 
flow of this fluid from the inner ſurface of the glaſs to 
the braſs, &c. which manifeſts iiſelſ by a ſtream of light. 


And when the electrical fluid in the hraſs, hand, Ge. 
is ſufficiently condenſed to ballance the force of the di- 
aur ee in 2 vacuum; no more of it wi be driven 
diſappear. - of 51233601 24 5 * Jill i 22 

So long hae the ligh bet rk 


excited tube is held at the ſame diſtance, and acts with 


the ſame force; the electrical fluid within the vacuum 
and the braſs, c. will be kept in equilibrio, the elec- 


trical fluid neareſt the excited tube being all that time 


forced to continue in that degree of dilatation by the 
continued force of that tube, and ſo to keep the more 
gree of condenſation... Fog ſurely the famg power, that 
is able at firſt to put them inta theſe different ſtates, muſt 
be able to keep them in thoſe ſtates, ſo long as it acto 
with the ſame force in the ſame circumſtances. .. 

But on; withdrawing the tube, the force. of the rat 


| denſed part of the find ia. the e drives, that in th 
vacuum back again to the inner ſurface of the Glaſs, 
where the tube had been applied v and See 
there muſt be a returning flow. of this fluid from. the 
Chin 8 i n mh manifeſt itlf by a firnila 
appearance 
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appearance of light hooking from the braſs to the glaſs ; 
und this will laſt no en de- eee e ee is 
reſtored. vilkdoay of 12 

And this effect is Sans hand i in re 
bars when they are left to themſelves after the tube is 
withdrawn, the N here too being very ſoon 
reſtored by the condenſed part of the fluid in one bars 
gradually flowing into the dilated part in the other. 
And conſequently 'theſe two experiments eas; 
each other, and the reaſoning thus on them both toge- 
ther is ſufficient to convince us, that the electrical fluid 
within the ſubſtance of the glaſs at its inner ſarface is 
forced into a ſtate of dilatation by the power of the ex- 
cited tube at a diſtance: which it is in this caſe enabled 
to perform by there being no eſiſtan of alr-arthar Ar- 
face to keep thiat fluid from dilating. 1 07 
n From theſe experiments we are ity led to at- 
tempt an explanation of the appearances that occur in 
electrifying and unelectrifying a large Pane of 4 aſh in a 
fimnilat manner to that in which the Leyen 
accidentally elettriſed at firſt. Before the appearance, 
that happened on unelectrifying that bottle: no one ima- 
gined that glaſs could be electrified any other way, than 
by being actually rubbed. But experience fines las taught 
us otherwiſe, and thit if order to electrify glaſs fo as to 
produce theſe appearances with conſiderable force, it is 
neceſſary there ſhould be extended over the two oppoſite 
ſurfaces of the glaſs equal coverings of metal, or ſome 
ſuch body as eaſily eleQrified; but how theſe coverings 
OY AE. contribute 


contribute to that extraondinary effect has na dae 
been ſatisfactorily explained. by 

We will ſuppoſe then an oblong pane of 4 to! hs 
| Meet in the middle of its upper ſurface with leaf gold, 
' ſomehow kept in contact with it, of. the ſame; ſhape with | 
the pane: of glaſs, but no where reaching within two, or 
three inches of its edges: and that the ſame be done on 
its under ſurface, ſo that the undet- covering n lin 
directly under the upper- covering-. a 0709 M e 

The uſe of the upper-eovering is this. - As evary part 
of it, from the nature of metal, is equally electrified at 
the ſame time that any one part of it is; the whole ex- 
tended ſurface, of the , glaſs, immediately undet it lies 
cqually expoſed to theadling: of. he Clones! ms hes 

that cover is electriſied. 10 Ne 10999] -01 

Loet us then ſuppoſe that. a Fa is d by 
a wire from the electrifying machine to this upper cover- 
ing: it will follow then, that, whenever the machine is 
put into motion, the electrical fluid will be directed 
down the wire into the upper covering, and when there, 
will: exert its full force againſt its, whole extent of the 
glaſs, immediately under it; and that this force will be 
greater than the force of an excited tube on the ſame 
| ſurface of glaſs would be, when it was only brought near 
it, becauſe the flow of the fluid to the glaſs is leſs reſiſted 
by the metal wire and covering, than it would be in the 
other caſe by the air it muſt paſs through neee 

n 1 Wachen 21 16,751 e 91 1 
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Let us in the next place ſuppoſe a communication 
be made by another wire between the under covering 
and the ground, it is plain on a : ſuppoſition that the 
glaſs was electrified, that great part of the reſiſtance to 


the eſcape of the eleQrical fluid bach the under-fur- 


face of the glaſs will be taken off, as metal refiſts ſo 
much leſs than air, and all the whole ſurface of the glaſs 
immediately over this cover can diſcharge its fluid into 


the wire at once, and ſo into the ground. This nn 


is the uſe of the uncovering and its wire. 

Let us next attend to the glaſs. We are ane 
no more of it, as to its being electrified, than what lies 
immediately between its two coverings; for the rims 
of the glaſs, that are left unoovered and expoſed to the 
air, ſerve to prevent any of the electrical fluid's paſſing 
through the edges or points of the pane of glaſs or a: 
one cover to the other. 

Now this paratlelopiped- of glaſs (when an | 
cation is made with the ground) ſeems tobe much in the- 
ſame circumſtances with the bar when its two ends were 
armed with glaſs; and we ſaw the bar was in thoſe 
circumſtances electriſied ſtrongly plus when the excited 


tube was brought into contact with it, and ſo had no 


air between it are e e e 
fluid into the bar. 2 OF Tis TT tio ty Bo yy 
Though the refiſtance is not w eaively GR 1 
the preſent caſe, as if an excited tube was in contact with 
the glaſs, yet it is greatly diminiſhed by the electrical 


fluid's being conducted thus to the glaſs through metal, 
| * 


[ 37] 
without paſiing through air at all: and therefore we. 
have reaſon to believe the glaſs is put into the moſt 
favourable! circumſtances to be ſtrongly electriſied, 
from every thing we have: yet * in clo@vitying 
of metals. 555 

But experience * e us the contrary; und that 
glaſs cannot be ſo electrified; but that the reſiſtance muſt: 
be taken off from its under, as well as from its upper 
ſurface, It is therefore contrived, by placing the covers. 
and wires as we have done, that the eſcape of the fluid 
may be as much promoted through the under cover by 
the wire that communicates with the ground, as the en- 
trance of it into the glaſs through the upper cover is by. 
the wire that communicates with the machine. 
We hall now, therefore, propoſe an exper iment on 
the pane of glaſs very nearly in theſe circumſtances. 

Let the pane of glaſs, covered thus on each ſurface; 

be ſupported: by four drinking glaſſes, one under each 
corner; and let a finger be held within an inch of the 
under covering by a perſon ſtanding on the ground; 
and let the wire, which communicates with the electri- 
fying machine, reach likewiſe wihin an inch of the 
upper coming, and end with a ach ne the 
finger's end. 

By thus bringing che finger, Foy the wire almoſt, W 
not quite into contact with the covers, we gain this ad- 
vantage, that when any electrical fluid flows from the 
wire into the upper covering; or ſrom the under coyer- 
| ng. into. the finger, it 1 inch of air 

| and 
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and ſo give a "viſible or cons _y fo, wat ane, 
à ſpar x. | 

If now the mathine be i in motion, tis will a 
ſpark be ſeen iſſuing from the wire, and at the ſame time 
an equal ſpark from the under cover; and then another 
and another from the wire, accompanied at each of the 
times with an equal ſpark from the under cover; but 
theſe ſparks will continue thus ſucceediug each other 
from the wire and under cover for a certain time only, 
and then ceaſe, notwithſtanding the machine be kept 
equally in action for ever ſo long a time, and the wire 
and finger be kept in the ſame places. 

Now from this experiment it ſhould ſeem, that what- 


ever-was thrown in at the upper cover paſſed out again 


immediately in equal quantites at the under one, and 
therefore, that the electrical fluid has a free paſſage 
through the pores of glaſs, and meets with no reſiſtance; 
and conſequently, that the glaſs is not itſelf electrified in 
theſe circumſtances; and indeed, if after theſe ſparks 
have ceaſed appearing, and both. the wire of communi- 
cation and the finger are removed; a finger be brought 
to either covering at different times, there will none 


or very flight ſigns appear of the glaſs s being electri. | 


fied. INI © 


But if any one, who argues from theſe facts that 


the glaſs is not electrified, will hold one finger i in con- 


tact with one cover, and then approach a finger of his 
other hand to the oppoſite cover, he will receive ſo ſevere 
a * as will convince him that the glaſs was very 

an 


© 
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n electrified; though before it gave little or no 
ſign of it, in the manner metals do; which part with 
their overload readily whereſoever ga are uch by a 
body that is not electrifed itſelf. eh] 

The fact however is undoubtedly: = . as 3 
of this fluid is thrown out of the glaſs at the under ſur- 
face through the under covering into the finger, as is 
thrown into it from the wire at its upper ſurface 
through the upper covering; but the reaſoning upon 
this fact is evidently, falſe, OE it contradics wen 
ment? 4 59 $3 


Let us ſee how our W of cha will enable 


us to ſolye this difficultx. 

Let us call the reſiſtance it ae of che laſs 
ſix by which I mean that the upper reſiſts the entrance 
of the fluid into the glaſs, and the under reſiſts its exit 


out of it; with the fame force, equally to ſix: and that 


change ten picks desen ente {kenny an? 

Then will ſix of this nine be ballanced by the Sill 
M ſix, at the upper ſurface, and the fluid will be 
forced into the glaſs with the force, three only; and 


conſequently, when the machine has exerted this force 
nine, and condenſed the electrical fluid within the glas 


to ſuch a degtee, as the force, three, can condenſe it to; 


it can do no more; becauſe the reſiſtance at the ſurface; 
ſix, and the expanſive power of this fluid, three, (which, 
from the nature of an elaſtic fluid, endeavours, wherever. 


it, lies, to expand itſelf | equally every way Wirk the 
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ſame force with which it is condenſed) added together 


makes nine, ;. e. is an aun to wy WET the 
machine. 


Now this gold, thus forced 20 dhe gk; endeavours 
immediately to expand itſelf every way, as ſoon as ever 


it begins to be thrown into it, towards the edge and 
corners of the glaſs, as, well as we muten, 


ſurface. 

But theſe edi res ers Ales every wy 
ſo ſtrongly guarded by the length of the rim that is 
purpoſely left expoſed to the air, that the fluid is pre- 


vented to eſcape through them by the refiftance of 


the air and the thickneſs of the glaſs it has to paſs 
through ; whilſt the under ſurface is only fuppoſet to 
reſiſt with the force, fix, and is purpoſely cut off from 
any aſſiſtance from the air: and conſequently from the 


time, that any of this fluid is thrown into the glaſs at 


the upper ſurface till all is thrown: in (that the force, 
three, can throw into it) as much will be thrown out at 
the under ſurface, where the reſiſtance is leaſt; or in 
other words, the reſiſtance at this ſurface will gradually 
be reduced to three, and then a 15 — | 


brium between all the forces. 


Thus we lave ſeen before, 06 erimer of che 
exhauſted tube, that the excited tube; when kept at a 
certain diſtance from it, had a power to drive the elec- 
trical fluid out at the inner ſarface of the glaſs, though 
no electrical fluid paſſed ſo far into the glaſs as to reach 


ere Hal and therefore we may here imagine it 


Poſſible, 


4} 
poſſible, that the AS fluid penetrating thus pl acer - 
tan diſtance. within, the-upper ſurface may act t a dif- 
tance on that near the under ſurfaee, and — orce it 
out, till there is a ballance, between the expanſive. force 


of this, condenſed fluid, and. the reſiſtance at the under 
ſurface: and thus the reſiſtance fix at the under ſurface, 
will be reduced to three; juſt as the force, nine of the 


machine was reduced to three, by the reſiſtance, ſix, at 
the upper ſurface of the glaſs: and al. will remain in 


equilihrio. 5/3 to 3803 rw nam and "5d 14 | etl 
| Conſequently, all the while the — is condenſing 
o_ fluid within the glaſs near its upper ſurface, it is like- 
wiſe dilating the fluid, naturally in the glaſs, near the 
— ſurface z, which it cannot do yrithout forcing ſome 
of it out : and therefore it is reaſonable. 10 Speck from. 
this dockrine, as the Wire and finger are nat in abſolute 
contact with the covers, that ſparks. of fire ſhould con- 
tinue to appear at both ſurfaces during this time, and no 
longer; and that the inſtant they difappear, the fluid 
within the glaſs exactly ballances the fluid without, 
we the machine, never acting with more force than 
nine, has this force ballanced by ſix, the reſiſtance at 
the upper ſurface, with the additional force, three, of the 
condenſed fluid near it; and the condenſed fluid acting 
the. contrary way, towards the, under ſurface with the 
ſame force, three, is ballanced by the: remaining force, 
three, at that under ſurface. _ | 
Now the only difficulty here ariſes from, « our want of 
| rp, diy _— i of claſtic but lie con- 
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denſed in one part of the glaſs, whilſt its neighbouring . 
fluid in another part is attenuated; but when experiment 
is ſtrongly on one ſide, and nothing but this difficulty of. 
conception appears on the other, the latter ought to give 
way : however, that we may! not reſt to much upon this, 
we will purſue our enquiries farther, and wy to remove 
. OSHS SE A 

To explain how Exiperiniibint is ſtrongly on one gde, 


we muſt copſider the thing more carefully, and compare 
the e . aer _ N ut me AN 


tube. 

In the experiment "OM cal 955 we fave 
that the excited tube ated at a conſiderable diſtance on 
the glaſs of the exhauſted tube, ſo as to produce a lucid: 
wut. 9 rere the deuter for s time 3 and ene 
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; | but in a contrary direction. 

Let us now repeat our neee As try 
what will be the event, if we withdraw the wire of 
communication with the machine, as ſoon as the appear- 
ance of ſparks ceaſes ; keeping the finger fill at thoſame . 
diſtance from the under cover. ; 

The event is this. No return of ſparks is perceived. 

This therefore ſeems to be an experimental Proof, 
that there is s ſome. power remaining” in the glaſe Hel * 

that 

N. B. When at any tne ee fluid as being 

- condenſed in the glaſs itſelf, I would be underſtood that ſuch conden- 
ſation may be made at or exceedingly near the ſurface; but, ſuppoſing ” 
the latter, whether near the inſide or outſide thereof, I cannot yet | 


ſay. However, I do not deſpair of making ſome experiments 
„ which 


——— — — _ 
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1 chat prevents the return of theſe ſparks, or rather pre- 


vents the return of that fluid into the glaſs (which had : 
before been thrown out into the finger) which would have 


produced the ſparks. 

It ſeems therefore that the force of the machine was 
the cauſe of the condenfation of the fluid within the glaſs 
near its upper ſurface, notwithſtanding the reſiſtance at 
that ſurface ; and that this condenſed fluid was the cauſe 
of that at the under furface dilating itſelf and paſſing 


out into the fin ger, Err = reſiſtance at the | 


under ſurface. | Bis 
Now if on withdrawing the wire & communication, 
this condenſed, fluid could dilate itſelf and paſs out back 


again at the upper ſurface, the fluid would likewiſe r re- 7 


#\ 


turn from the finger i into the glaſs: at the upper ſurface 


and a ſpark would appear: but the reſiſtance at the u p- 


per ſurface, ſix, Prevents this eſcape of the condenſed a 


fluid out of the glaſs, as it endeavours to _—_ iel 
only with the force, EE EI 1501 199399 


Conleg quently, the "condenſed. fluid within the g. < 
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near its upper wulle i che power, remaining in the 

glaſs, when the wire of communication was withdrawn, K 

that prevents the return of the ſparks. i 
Now in the experiment « of the exhauſtead tube, the 


excited tube (haviog n not ſufficient. power to condenſe | 


which will þ HAY what the fact really i is. 1 am the more parti- 
cular in this part, as Dr. Franklin's notion differs conſiderably from 


this, as may be ſeen in his letters, page 72 to 755 for he ſuppoſes a . 


kind of partition in the center of the glaſo, which being of a'cloſer 
nature than any other part thereof, ſuffers the electric fluid entering at 
one ſurface, to paſs no farthcr than ta half the thick neſg of the glaſs, 
and is there condenſed, 

eh 8 2 
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any flujd within the ine of 2 glaſs of | the ex- 
hauſted tube) moſt, when it is withdrawn, | take away ? 
with it all the excited fluid it brought with it, ſtanding 
as an atmoſphere, about it: and therefore the lucid ap- 
pearance returned, and this is the reaſon of the difference 
between theſe two experiments. 

Upon the whole, we know by experiment that the 
pane of glaſs in theſe circumſtances remains electrified; 
and we have. all the reaſon in the world from the equal 
appearence of the ſparks, to believe that as much fluid 
paſſes out at one cover as paſſes in at the other; and 
therefore that the electrification of the pane of glaſs does 
not ariſe from its whole quantity being either encreaſed 
or diminiſhed, as it does in metals, and other bodies. 

There remains therefore but one way of explaining 
whence this electrification ariſes, and that is, the con- 
tinuation of the condenſed fluid in the ſame ſituation at 
the upper ſurface, after the wire was withdrawn, and its 


continuing to act With the ſame force, as it did when 


the machine was in action 3 and therefore that the 
fluid muſt remain denſer near the upper ſurface, and 
rarer near the under ſurface of the glaſs, than it does 
naturally in unelectrified glaſs : or to return to our for- 
mer manner of expreflion, 5 the upper ſurface 
of the glaſs is cleftrified Plus and the under ſurface 
minus. 

There i is ſomething amilar to this ſtate of the fluid, | 

in the experiment of the three bars in contact with each 


other, when the excited tube was applied at a certain 


diſtance from the middle of the middlemoſt bar: For 
whilſt 


—w» - 
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whilſt the excited Abe continues there, the middle 
bar is electrified minus, the others, plus. May hot the 
three bars, as they are in contact with each other, be 
looked on as one bar! ? and will not the fluid ſtand den- 
ſer in the outer bars, and rarer in the middle one, than 
it did naturally, all the while the excited tube continues 
its action? So far then the diſpoſition of the fluid in 
theſe bars, conſidered as one body, is ſimilar t to bows of 
the fluid in the pane of glaſs. ' | 

But when the excited tube is withdrawn, the fluid im- 
mediately returns to its natural degree of denſity in all 
the three bars: becauſe there is no remaining force t to re- 
liſt its doing ſo. | | 

In the pane of olaſs, this return of the fluid to its na- 
tural degree of denſity within the whole glaſs, is prevent- 
ed by ſome reſiſtance remaining at each of the ſurfaces 
after the machine is withdrawn, and acting with ſuffi- 
_ cient force to ballance the endeavour of the fluid to do ſo. 
80 long therefore as this reſiſtance continues, ſo long 
muſt the fluid continue in this unnatural ſtate. 
No let us again compare (but more particularly) 

this unnatural ſtate of the fluid, in the pane of glaſs, with 

the experiment of the exhauſted tube, when expoſed” to 


* The reader will pleaſe to obſerve, that i in the other edition, the 
reaſoning upon the electric atmoſpheres, is not altogether agreeable to 
experiment. I ſay, not altogether, becauſe though there are really ſuch” 
electric amoſpheres extended over each ſurface of the glaſs, yet they are 
neither ſo powerful nor ſo extenſive, as they are there ſuppoſed to be. 

I have therefore choſe to vary and illuſtrate that part, which relates to 
the experiment, by a farther analogy between the exhauſted tube and 
the pane of glaſs, as it appears to be the cleareſt and moſt ſatisfaRtory - 
method. And I do think if my worthy friend had now been * he 
would readily have concurred in this alteration, he 
the 
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the excited one, which we have more than once men- 
tioned before-in this work, and we ſhall imagine have all 
the viſible proof of their being in the ſame ſtate that an 
experimental analogy is capable of affording us. 

And firſt, I conſider that when the excited tube is held 
at. a certain diſtance from the exhauſted tube, and where 
it exerts its full force againſt the fluid within, next the 
inner ſurface of the ſame; it is exactly analogous to that 
ſide of the pane of glaſs electrified plus, exerting its full 
force againſt the fluid on the oppoſite ſide thereof. In 
the firſt caſe the greateſt quantity of light is ſeen to dart 
away through the vacuum without any return. And in * 
the ſecond caſe the oppoſite fide is eleQrified minus with- 
out any return. 4 

And farther, ſo long as the tobe; is held at the 4 
diſtance from the exhauſted tube, juſt ſo Jong, the "OE: 
ceaſes to be ſeen. 

In the other, ſo long as the Plus * continues in the 
- ſame; elerified ſtate, juſt ſo long does the minus fide 
continue electrified in the ſame degree. r 

Secondly, Weaken the force i in the firſt caſe, by — he 8 
drawing the excited tube from the exhauſted one, and a 
proportionable quantity of light returns. E 

Weaken the plus fide of the pane of glaſs, by drawing 
away a little of the fluid with a pointed body, and the 
minus fide will be weakened in the ſame proportion. 

Thirdly, Increaſe the diſtance of the tubes from each 
other, and more light will return. _ 

Draw more of the fluid from out of the plus fide, nd. 


the. minus will be ne er. 
| Fourthly, 
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 Fourthly, Withdraw the excited tube intirely from 
the other, and the remaining quantity of light will re- 


turn, but _ that there will be no more ——5 uppenr- | 


ance. 
8 of all the plus cleAricity, a a were will! remain 


no ſign of a minus electricity on the other fide.” 

Fifthly, the ſame lucid appearances hips as. you 
approach the exhauſted tube with the excited one at the 
ſame diſtances, excepting that the light inſtead of re. 
turning, is driven away at each approach, And in this 
reſpect, it perfectly agrees with the electrifying of the 
pain of glaſs; for as one ſide becomes electriſied plus, 


the oppoſite ſide is {00d the virtue is driven of) een 


minus. 


exhauſted tube, and then draw it away quickly; in this 
caſe the greateſt quantity of light appears to return. 


80 with the pane of glaſs, the greateſt effect is pro- ; 


duced by diſcharging the fluid on the plus ſide as ſud- 
denly. And experience has taught us the readieſt me- 


thod, which is done by opening a communication at 


once between the two ſurfaces: as we ſaw it done by the 


perſons holding his fingers in contact with the under 
cover, and then bringing a finger of his other hand as 
quickly as he can into contact with the other cover, 
which he cannot do ſo quickly, but a ſpark will appeat, 


and the glaſs, be unelectriſied at once or very nearly ſo. 
And that the exhauſted tube is in a minus ſtate of elec» 
trification, at leaſt in ſome part on the inſide thereof, 


when the light is driven away, and therefore in the ſame 


Laſthy, Let 5 excited tube be a very near e the | 


148 
ſtate with the pane of glaſs, appears from the ent 


ſhock. it occaſions i in the arms, when both ends are 
touched at the ſame time with each hand, after the tube 


has been expoſed to a much ſtronger power of electrify- 


ing than the excited tube is capable of producing. 

But now we are advanced ſo far with the Leyden ex- 
periment, let us purſue it farther, and try another way 
of forming a communication between theſe ſurfaces, ſo 


that the pane of glaſs ſhall be gradually and quietly une- 


lectrified. If a wire be bent in a circular form, ſo that 
its two ends, when it is brought: to the pane of glaſs, 
may reach within two or three inches of the covers. If 
its ends are tapered down into fine points, and the middle 
of it be faſtened to a piece of ſealing wax, and then 
brought by this ſealing wax held in the hand into the 
ſituation we have deſcribed, the glaſs will quietly and 
gradually return to its natural ſtate, the denſer fluid 
eſcaping ſilently through this wire into the rarer: and 
what is worth notice, the wire aſterwards will not be 
electriſied, notwithſtanding it is ſupported by wax, 
which confines the fluid within it more than a perſon's 
hand would; and notwithſtanding that when the expe- 
rimentis madein the dark, a very viſible ſtream of light 
appears at each end of it, till the glaſs is unelectrified. 
May we not therefore conclude, that nothing more is 


done in this experiment, than letting the equilibrium be 


gradually reſtored within the glaſs ? May we not likewiſe 
conclude, that the overplus of fluid in the condenſed part 


was exactly equal to the deficiency in the dilated part; 
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for otherwiſe the wire would have been electriſied either | 


plus or minus? and therefore, that during the eleQrifica- 
tion of the glaſs, as much of the fluid was thrown out of 
the glaſs, as was thrown in; which only ſeemed proba- 
ble before this experiment was tried. May we not like- 
wiſe conclude, that nothing more was done in the firſt 
way of diſcharging the glaſs, than in this, only it was 
obliged to be done at once ; and the violence was owing 
only to the encreaſed velocity with which the fluid was 
forced to move into the finger at the upper ſurface? And 
that this encreaſe of velocity was ſo great, that what in 
one caſe was only a continued ſtream of faint bluiſh light, 
was in the other winding © at once into a 8 {por of 
This may them a very minute way of conſidering 
ths: cauſes of theſe appearances, but it ſeems to ariſe 
from the appearances, and to be confirmed by the fol- 
6 farther obſervations on the ſame ſubject. 3 
The firſt obſervation is, that when the wire of commu- 
nication with the machine is brought into contact with 
the upper cover, and the under cover is left expoſed 
every where to the air; and the machine is put into ac- 
tion, it will never be able to electrify the pane of glaſs, 
though its force be ſuppoſed ever ſo great, becauſe no 
fluid can be thrown out of the under ſurface, on account 


of the joint reſiſtances of the Babs, the N and the 


air ſurrounding it. 
But it may be urged, that this joint 9 . 
be limited, and conſequently a power in the machine 


may be imagined rente, and conſequently ſufficient to 
H IT eleQrify 
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electrify the pane of glaſs. To this I anſwer, that no 
more of the force of the machine can act upon the up- 
per cover, than what it can communicate to the metal 
wire, and that all bodies can be electrified but to a cer- 
tain degree, and conſequently, the force of the machine on 
that upper cover is limited and but ſmall ; in compariſon 
to the joint reſiſtance abovementioned. 

The force of the machine therefore: need only be 
ſtrong enough to electrify this wire as much as it will 
admit of; all ſuperior force, by irregularly electrifying 
the air about the wire, being of diſſervice to the N J N 
ment. 

The ſecond obſervation is, that if a bent wire (as de- 
ſcribed above) is thus applied at its two ends in contact, 
(or nearly ſo) with the two coverings, before the ma- 
chine is put into action, the machine will never be able 

to electrify the pane of glaſs; notwithſtanding the wire 
of communication with the machine, and the finger be 
each in cotact with the upper and under cover; becauſe 
the electrical fluid, conducted to the upper cover by the 
wire, has a freer paſſage through the bent wire to the un- 
der cover, than to the pane of glaſs, ar metal refiſt leſs 
than glaſs. | | 
This is a father confi of my cauſe alledged 
for the bent wire's diſgharging the glaſs, when it was 
electrified; for ſurely the fame cauſe that prevents an 
effect from being produced, Is able to deſtroy that effect, 
when it is produced. E : 

The third obſervation is this, that without ſuch a 

_ wiretoform ſuch a communication 8 the two ſur- 

2 . l 
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cond the electric fluid on the plus ſide will of ittelg gream 
out, and ſpread over to the other ſide, whenever the covers 
of metal reach too near to the edges and corners of the 
pane of glaſs; the electrical fluid inſinuating itſelf between 
the air and the glaſs, till it reaches either the corner and 
edges of the glaſs, or of the under covering; and ſo pre- 
venting the electrifying of the glaſs at all, or very ſoon 
unelectrifying it, if it is electrified to any degree, 
This is the reaſon why I gave a particular caution, 
that two, or three inches at leaſt of the under and up- 
per ſurface of the pane of glaſs ſhould be left uncovered. 
The next thing obſervable is, the great reſemblance 
there is in theſe two ſurfaces of the pane of glaſs, elec- 
trified one plus and the other minus, with the two cork 
balls, when one was electrified plus, and the other minus. 
In order to ſhew this, ſuppoſe two panes of glaſs, 
ſupported each at the corners by four drinking glaſſes, 
to be electrified equally in the manner we have feen ; 
and afterwards to be left to themſelves. 
When they are thus left to themſelves, 1*. Let a 


wire form a communication between the two u PP. 


ſurfaces. 
No alteration will happen, becauſe the two farfaces, 5 
thus communicating together, act with no greater force 
at each upper covering, than 21 did before they com- 
municated together. 
Thus, when two balls are 3 together, after 
they are each electrified plus, they do not unelectrify each 
other. T "Oo oy reg each other; and ſo would the 
. 
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panes of glaſs, if their repulſive force were ſtrong ooh; | 
to do it as they are now ſituated. 

25. Remove the wire, and let it now form a commu- 
nication between the two under covers. 

No alteration happens, and for the ſame reaſon. 
Thus when two balls were brought together, both 
electriſied mmus, they did not unelectrify each other. 

3*. But if with two ſuch wires, a croſs communication 
be made from the upper cover of the firſt pane to the 
under covering of the ſecond, with one wire; and with- 
the other from the upper covering of the ſecond to the: 
under covering of the firſt : the condenſed fluid will no 
longer be confined, but a free paſſage will be opened to 
delate into the panes of glaſs at thoſe parts, where they 
are electrified minus, and will circulate round, and re- 
duce itſelf to its natural ſtate both in the panes of glaſs, 
and in the wires, and not one of them will afterwards 
remain electrified either plus or minus. 

In the ſame manner two balls, when one is clectrifed 


5 plus, and the other minus, and they are brought near 


one another, run together and unelectrify each other 
immediately. 

It would be endleſs to produce all the experiments, 
* could be brought in confirmation of this way of 
accounting for the uncommon appearances, that oc- 
cur in thus electrifying and unelectrifying glaſs : which 
agrees ſo exactly with all the other experiments we 
have produced; or rather, which takes its riſe Oe 
them. 

I ſhall therefore ſtop here, and only deſire the reader 


not to carry this of the effects on the different 
ſi urfaces 
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ſurfaces of the electrified pane of glaſs, with dec the 
cork balls, electrified plus and minus, too far. I mean 
only to compare them in general as ſimilar effects; and 
do not here conſider the comparative ſtrength” of the 
powers producing theſe ſimilar effects e us now re- 
| turn to the particular ſubject of this enquiry... un le 

Thus have we ſeen that the variety in the ane 
made by different bodies to being electrified, has led us 
into the knowledge why bodies act ſo differently in one 
ſituation from what they do in another, according to the 
nature and quantity of the bodies they are contiguous 
to; and enabled us to explain the moſt amazing ap- 

pearance of all, that of the Leyden bottle, which has. 
excited the attention of all the mn . my al- 
moſt ſay) in the known worldG.“ 

This our ſucceſs in purſuing this train of reaſning i is 
ſurely ſufficient to encourage us to enquire farther, where 
this reſiſtance is exerted, and from way _ within: 
the body it ariſes? 4 

Nou from our knowing oy ee chat every: 
| body more or leſs reſiſts being electrified; which is now 

allowed to mean, that every body gs the paſſage of the 
electrical fluid either into them, or out of them, m 


N. B. The Leyden experiment is not confined to'glaſs only, for- 
it ſucceeds with other ſubſtances, though perhaps, not ſo well; this, 
hath been. obſerved by ſeveral gentlemen, And it is. very remarkable,, 
that the experiment will not ſucceed with ſome particular ſubſtances, . 
unleſs they are heated to a certain moderate degree; but why heat ſhould 
make this difference, and in certain bodies only, is another inquiry. The 
account of theſe laſt curious facts, was ſent me in a letter along with 
ſome other experiments, by Edward Delayal, Ef; which I communi- 


empilto the Royal Society in H Jai. 
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ane do it wich a greater force than-others; we may very 
reaſonably conclude, that when this fluid is endeavour- 
ing to get into any body, the reſiſtance it meets with 
is exerted at that particular ſurface, at which the attack 
is made: and when this fluid is endeavouring to get out 
of any body, the reſiſtance it meets with is exerted at 
all its internal ſurfaces at once; and, if the force with 
which this fluid endeavours to get in or out, is is ſuperior 
to the force, which endeavours to keep it out or in, at 
any place or phyſical point of any of its ſurfaces, it muſt 
make its way more eaſily there, and conſequently will 
always paſs that way either in or out. 
And there is an appearance in glaſs that is exatly 
analogous to this, with regard to the reflection of the 
rays of light, by which it is evident, that a pane of glaſs: - 
reſiſts the entrance of light in at one ſurface; and when 
it has got in, it as ſtrongly reſiſts its going out at the op- 
polite ſurface ; becauſe at both theſe ſurfaces, it reflects 
or drives off great numbers of rays, that without ſuch: 
reſiſtance would * nn the . of 
1 

2 It is n ee that the SEND" PR" 3 
into the glaſs, upon their endeavour to get out, and re- 
turned again to the firſt ſurface, through which they had 
once got, meet again with an equal reſiſtance there to 
their paſſing out, and are a of one reflected ew 
the glaſs again. | 

It is ſhewn farther by Sir Jaac Newton, that this TIM 
begins to exert itſelf on the rays of light before, they. 
arrive into contact nnen 8 


And 


1 
$6, + 4 
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Pe hence we have reaſon to believe, that the reſiſt- 
ance we have experimentally ſhewn to be made by all 
bodies againſt being electrified either plus or minus, is of 
the ſame nature with that, which not only prevents the 
entrance and exit of the rays of light in glaſs, but throws 
them off with the ſame velocity, great as it is, with 
which they endeavour to get into it, or out of it: qd 
therefore moſt probably ariſes from the ſame cauſe. -/; 

And conſequently, that this reſiſtance in bodies to be- 
1 ing electrified is exerted; as the other is, before the 
electrical fluid comes actually into contact withiths ſur- 
face of any body it endeavours to electrify. n 

The experiments therefore in Sir J/aac's Optics Lark | 
greatly to confirm the opinion, we have endeavoured to 
eſtabliſh by electrical experiments, that every body reſiſts 
the entrance and exit of this electric fluid; and that this 

reſiſtance is exerted at ſome diſtance, before the fluid, 
that endeavours either to get in or 7 arrives dene * 
aur. where the endeavour is made. ar 
Dur next enquiry is, whence this W ariſes, 
chus exerted at the ſurfaces of bodies, 05 

In order to anſwer this enquiry, I ſhall eu propole 
the. examination of the following experiment; eren 
to the way of arguing we have hitherto made uſe of. 

Let a perſon ſtanding on wax electrify a tube, and 
let another perſon ſtanding on the ground take as many 
ſnaps, as he can from the tube. There will ſoon be a 
time, when the en ee N to 


00 more ſnaps. z % ene 


But 
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But if, when this happens, the perſon on the bow | 


lots one of his feet on the ground, and keeps it there; 


the other on the ground may take ſnaps from: pn 
to night, if he pleaſes. 

From which plain experiment, the following conſe 
b may very evidently be dra won. 
1. That there is a quantity of this electrical Avid 1 nas 
turally in the perſon, ftanding on the wax, that by the 


contrivance in making Pt tg is thrown 1 into * | 


perſon, ſtanding on the gremnad ne 24 tg 

2˙. That there is but a certain limited 0 bf 
this fluid in the perſon, ſtanding on the wax. Becauſe 
the ceſſation of the ſparks ſhews, that there remains no 
more of this fluid, that at firſt produced them: or atleaſt, 
that if there does remain ſome in the perſon, it has not 
force enough to puſh out, and paſs into the other, that 


ſtands on the ground, and endeavours to ke; a. me. 


Ads he did before. 


3% Therefore the.canſs of the fvid's — out, and 
the ſnap, is the condenſation of it at that 
* of the perſon, which touches the tube in rubbing 
it; and ſo long as this condenſation of it can be made 
with a degree of force that is ſuperior to the reſiſtance 
made againſt its eſcape, it l ee to er 


ſnaps: but no longer.. 
4*. Now the perſon handing ebe nnd mt 5 


conſidered as one body with the earth, and what little 


fluid is thrown into him cannot produce any ſenſible 
en of denſity i in the immenſe SON on the whole 
ſurface 


* 


T% 
ſur face of the earth: and therefore he will "Hot be fen- 
ſibly ee how: hare: _ erage od may have 
taken. i; 
ee e he! Peelon 3 bean 4065 dut del a 1 
ground with his foot, he Hikewiſe muſt then be confidered _ 

as one body with the earth, and conſt quently, that 
the degree of denſity in his whole body cannot be . 
ſibly altered, though ever ſo many ſnaps are taken; 5 
ce Whatever paſſes out of Him, paſſes into 'the oth mY . 
i. e. in their preſerit ne, dane arch . 
mon ſtock in the eartn. 2 
bk. In theſe cireumſtances Gereſele ae r Mes 1 
perl 61ght t6 Gonfiaus ds be Wear | abbbrdig o i 
our teaſonimg: and it is true in fac that they do nt. 
, Whencò it ſeems to follow that every amm tat 
ſands on che earth, every vegetable that grows oft it, che 
whole watery element that flows' upon its ſurfite; all 
minerals, and metals within the earth, as" Well as the” 
alt without, partakes of this Com mon Mock in the genie.” 
ral eõurſe of nature: without bein ferifibly efectrifdd. * 
Whence therefore ariſts their reliffaiice to being fen. 
fibly eleccrefted? In order to anfwer this; we Habe Hen, 
that Wilft thy body continues td be Teniibly, ot percep- 
tibly cleQrified, whether it be p or minds. in" af 5 * 
the experiments made on them by art, theft is HH ek 
phere ef the fime kind of ffuid which natural befongs 
o, and ib formed fänd tem, ſumeient) WeGhg Wal 


| 8 power, that enden outs tb Lech We” 
certalt? degrte: othirwilt' they aur Pe RET = 
ee 0 more 10;thout limit. : | =— 


I Thi 


„ 
7 57% "1b * ag Y 8 
1 Nn 3 * 1 * 
3 bs * * > 
k : 
7 5 7 4 % x 2 
5 , * „ = e — 
* 
OR 5 1 


61 


This atmoſphere therefore; thus ſurrounding the fur- 


faces of bodies, when artificial force electriſies them, is 


what reſiſts their being electrified more; and when it 
abſolutely prevents it, muſt be equally denſe and power- 
ful with that electrical fluid that flows from the excited 
tube, or machine, which endeavours to force its way 
through theſe atmoſpheres into the bodies, in order 
to electrify them more. | | 

In the ordinary and quiet manner, in mbich the — 


perceptible works of the Author of nature are carried on 
among the component particles of the groſs bodies on or 
ncear the ſurface of the earth; this ſubtile, active, electri- 


cal fluid, which not only ſurrounds each groſs body, but 


pervading its pores, ſurrounds every component par- 
ticle of it, where it is not in abſolute contact with its 


neighbouring component particle; this active fluid, I. 


ſay, cannat be idle, but muſt be in action, though that 


action be imperceptible to our ſenſes: and it muſt in an. 


imperceptible degree be varying its condition in all the 
parts of bodies Whatever, i. e. in our preſent way of ex-- 
preſſing of ourſelves, be elecrifying them plus or minus, 
though not ſo forcibly, as to give ſenſible ſigns of it. 

We may therefore not unreaſonably conclude, that all 
bodies whatever in their natural ſituation, and all their 


component particles, have ſurrounding their ſurfaces, 


not in abſolute contact with other — an imper- 
ceptible atmoſphere, ofelaſtic particles, ſufficienttoballance., 
the ſmaller force with which they are attacked; every way 


fimilar to the perceptible A at the en, of 
bodies 


L 


bodies electrified forcibly only = art, or ay violent ex" | 


ploſions in nature. 

In theſe atmoſpheres, which ned wy ſurfaces of 
all bodies, is placed the power, which occaſions the re- 
ſiſtance found experimentally to be made againſt thoſe 
bodies being electrified to a higher degree, than they are 
naturally before we attempt-to electrify them percepti- 
bly to our ſenſes: and the power is the elaſticity of this 
ſubtile electrical fluid, every where diſperſed indeed 


vhere groſs bodies are out of the way, but likewiſe oon | 


fined within bodies differently, according to their di 
ſituations and neighbourhood'to other bodies. 

And theſe atmoſpheres may be encreaſed, or diminiſhed | 
to a certain degree many ways by art; and when this is 
done with violence, the natural contexture of me Vooes 
is altered in proportion to the violence. 

Thus we ſee even, by the ſmall force of our clerical: 
machines, very manifeſt tokens of the electrified bodies 
not only parting with their natural ſhare of the electrical 
fluid, but of many of their component particles; which 
may be perceived by the ſmell they yield on being electri- 
fied; and the rays of light they throw mY which, en, 
with the air, occaſions real Nie. 51 Noc 20 
Fbeſe are proofs: of the atmoſpheres wide) 1 
as only happen on the ſudden diſſipation of them by 
art, after they were thus encreaſed. Before they were 
odio therefore, they kept the body, they en- 
cloſed, campus and butire; and if the ſorce, hich Hull 
nn them, had gradually withdrawn itſelfꝭ cheſe 
1494H I 2 nn 
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atmoſpheres would gradually have returned” to their na- 
tural degrees of denſity, and the bodies to their natural 
ſtate,” both with regard to their component particles, 
and their natural ſhare, of this fluid and of the light 
within them, dn were all diſturbed and i in aftion be- 
e.. i | 
With: regaed to eee Wan bam 
pheres, what has been faid may be little eſteemed as ariſ- 
ing from theory: but it-muſt be remembered that this 
theory has been vety carefully raiſed from experiments, 
and can only be deſtroyed by ſhewing ſome fallacy in our 
reaſoning, or ſome experiment in contradiction to it. 
When this happens, Ghis JP muſt by. 
or be improved. a 
With regard to the diminiſhing the deer of benſty 
in theſe atmoſpheres, I ſhall produce an experiment or 
two, very well worth attending to, as Lthink they will 
amount to an experimental proof, the beſt proof, of the 
whole doctrine I have advanced in theſe ſheets. 

_ Glafs,. we have obſerved; and ſeen. in experiments, is 
the ; moſt difficultly elecrified: of any of the common. 
bodies we try our experiments upon: and therefore has 
the moſt reſiſting atmoſphere on its. ſurfaces, according 
to our way of reaſoning, by vchich it ſo "3p Orem 

efArification, i. e. the denſeſt atmoſphere. 
| Metals refit being electriſied with much leans; and: 
conſequently have, in the ſame way. of arguing, atmoſ- 
- Pheres on their vir Herrera weakly, 7, w not 


mme 27 br ne F eng 
Heat 


[6] 

Heat is knows to rarify all. bodies, both fluid or ſolid, 
and if a glaſs be heated to a certain degree, even;below 
melting, 1 it will conduct, as it is called, the electrical fluid, 
i. e. it will refiſt its entrance into it, or its exit out of it, 
no more than metals do: and whey melted, no more 
than water. | 

A ſubtile and elaſtie fluid moſt 3 * 3 
rarefied ſaoner than ſo denſe a body as glaſs, and there- 
fore it ſeems moſt probable that the reſiſting atmoſphere 
around its ſurfaces! is rendered equally rare, or weak by 
the heat, wich that of metals, and therefore reſiſts the 
paſſage of the electrical fluid through the glaſs no more 
than braſs or any other metal does. 

And this ſeems to be confirmed by the glaſs's reſiſting 
this 3 through. it more and more as it gradually 

cools: till at laſt when it is quite cold, it reſiſts as forcibly 
as ever againſt any entrance. mc the electrical fluid into 
8 
War is a ſubſtance; ich reſiſts elefrification per- | 
haps as much as glaſs, but certainly more than metals, 
whilſt its ſurface is every where ſinooth and poliſhed: 
but wax is very eaſily melted with a ſmall degree of heat; 
and ſo its atmoſpheres are very readily brought down to 
the ſame degree of rarity. with thoſe of metals: and there 
fore reſiſts the paſſage of the een | 
gold or any other metal.” 
But 


In 8 edition, EH WIR ropes. ar two wich a ſulphur 
globe, which was taken from the works of Dr. Franklyn : But as the 


experiments * never nn, "__ by Doctor W myſelf, and 
we 
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But to make it till plainer that the reſiſtance to electri- 
Gratich: is made at the ſurfaces of bodies, I will ſhew in 


the following very curious experiments, that the electrical 


fluid in Paſſing from one body to another will always 
take that way, in which it meets with the feweſt ſurfaces 
to break through. + 

Let a Leyden bottle, that has a hook in its coating, be 
electrified and ſet down on glaſs, and left to itſelf. Let 
one end of a clean chain (ſuch a one as is commonly uſed 
for a jack, but rather lighter) be fixed on to the hook in 
the coating; and let a perſon graſp the coating of the bottle 
with-one-hand, and with the other hand bring the other 
end of the chain and his finger and thumb that holds it, 
at the ſame time into contact with the wire of the bot- 
tle. | Here then are two ways offered for the electrical 
fluid to paſs from the wire to the coating, either through 
the perſon, or the chain: and if the links of the chain 
hang looſely on one another, it paſſes through the per- 
ſon, and he is ſhocked very nearly as much as if the 
chain was not there. But if the chain be ſtretched by 
any contrivance, ſo that its links are all in abſolute oon · 
tact with each other, the fluid will paſs through the 
chain, and the perſon will feel no ſhock at all. And 
this will be the caſe, let the chain be ever ſo long. 

- Whence it follows, that the electric fluid does not 
always paſs from one body to another by the ſborteſt way, 


the reaſoning upon them was liable to objections, and not neceſlary in 
the W e 25 1 N r . that 4 ran: * in this my edition. 
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but on the contrary it will go about, and paſs that x way in 
| which it meets with aft reſiſtance.* 10: 
Now if the chain alone forms the communication bes 
tween the wire and coating of the bottle, and it is ſpread 
ſo on a table, that the links of it ſcarce ſeem to touch 
one another; there will not only be a ſpark ſeen on the 
approach of the end of the chain to the wire of the bottle: 
but a number of them will appear very viſibly, when the 
experiment is made in the dark, vix. at every place, 
where the links do- not abſolutely touch one another. 
But when the chain is ſtretched tight enough. to have 
every link in abſolute contact with its neighbouring 
links, there appears but one ſpark on bringing the end: 
of the chain to the wire of the bottle; 2 nn chain 
then forming one continued metal. 

By the appearance of theſe ſparks, or chen n 
ance, we judge een che an Nn oy e 
the chain or no- 

Nou in theſe . we * deen that * 1 
the links of the chain were looſe, the perſon was ſhocked,. 
and the fluid paſſed through him; and that it did not 
paſs likewiſe through the chain appears from the ex- 
perinient, beret s no ſuch ou 3 N the 
Ie not * 27/4 tl 

| Whence we n Ain e that the refiſigaics: 
made to the paſſage of the electrical fluid through the 
chain, ariſes from the ſum of the reſiſtances at the differ- 
ent ſurfaces of the linke, it was to break its way through, 


Doctor Watſon and Doctor Franklyn are therefore miſtaken in. 
regard to the Leyden experiment, where they advance that che electric 
fluid * * the fhorteft circuit. 


iN: 


S ; 


| [64] 
in paſſing through the chain. Berauſe when the links were 
forced into contact with each other, and ſo the whole 
chain was made one continued metal, this reſiſtanet is 
entirely taken off, the perſon is not at all affected on the 
diſcharge of the bottle, nor do dad $ID on 'be= 
tween the links. - 

Now if the experiment be end in the following 
manner, this conſequence will be till plainer. Let one 
end of a wire, ever ſo long, be faſtened to the hook at 
the coating of the bottle, as well as the chain, and let 
a perſon, graſping the bottle, as before, bring the other 
ends of both the wire and the chain into contact with 
the wire of the bottle, and let the links of the chain lie 

looſe on the table; or let the chain not be ſtretched. 
Here are plainly three ways, the electrical fluid may 
-paſs on the diſcharge of the bottle, through the perſon, 
through the chain, or through the wire: and the event 
of the experiment ſhows that it does not paſs through the 
, becauſe he feels no ſhock; and that it does not 
pan thaduglchs: chain, becauſe no ſparks are ſeen be- 
tween the links; and therefore that it paſſes - through 
the wire, where it meets with but one ſurface to break 
through vi. the ſurface at the end that is brought to 
the wire of the bottle, the other end of it being ſuppoſed. 
to be er eee e ee e 


bottle. 
Tull obſerve; vhs by; ebe one, bes bad mot 
made the experiment, would imagine with how nc: 


a : E248 . g N a \ 8 
force the chain muſt be ſtretched before the experiment 
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out producing a ſpark. at, a of the. 2 7. e. before 


5 a be | ſufficient to do. h e Tab 
But it appears that their weight Gill n not do this, but, 
at ſome, additional force, independent of themſelves, 


or their weight, by required to bring them into abjqlge, a 


| contact. IL. 24-3 

This, therefore, is a ſtrong confirmation of Sir Teas. 
Newton's aſſertion, that when a convex glaſs is laid upon 
a plane glaſs, they do not abſolutely touch; but that 


the links can be brought i into tee contact with each | 


40 &4 { 73 4 947 £ < 2-365 2. a da as of 


they muſt be ſqueezed together with ſome force. before. 


they can be.brought into:abſohute-contac; ſo as to produce A 


the effects viſible in ſome of his niceſt eee | 


depend on their abſolute: continuity. ten 


From all theſe obſervations, and W we 


may conclude, that the-power.which produces the reſiſt- 


ance we find in bodies todde eleftrified either plus or 
ſmall atmoſpheres of the 
electrical fluid, which are formed at all their ſurfaces 
within and without bodies) and the component particles 
of the bodies: andtherefore mene at * 15 


minus, is the elaſticity af theſe 


by the actions between the particles of this 


ſurfaces of different bodies 


We ſhall in the next place endeavour to 4 nas | 


light bodies at conſiderable diſtances from en 


bes are' e dryer be nn rte gu 
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og an 1 excited tube near 
5% middle of a Aber is electrifies it minus, and conle- 


quently, puts the electrical fluid within it into a ſtate of 


dilatation; whenee we may conclude in general, that this | 
fluid every way ſurrounding the tube in the air to a2 
certain diſtance, is in the ſame manner put into a ſtate of 
dilatation ; and in conſequence of this, that beyond. that 
diſtance, it muſt be put into a ſtate of condenſation : or 
more properly, that this fluid is rarer, than it naturally i 
is near the ſurſace of the excited tube, and grows gra- 


dually denſer and denſer, till as that diſtance, to which 


the power of the tube extends, 0e 


e b e le ods; that-is 
within this diſtance, will be forced from the denſer to 


to the rarer part of this fluid ſurrounding thus the ex- 


cited tube; and ſo ſeem to be attracted by it. 
But as ſoon as this light body in paſſing thus from the 


denſer part of this fluid through the rarer, during its 


trified to have an atmoſphere collected round it, of the 


ſame nature with that of the excited tube, it muſt, as 
has been ſhewn-before, be driven back again from the 


tube: and that its being thus driven back again, is ow- 


ing to its having acquired ſuch an atmoſphere, is evident 
from this, that whenever afterwards it comes near any 
body more caſily electrified than itſelf, and communi- 


- . with the ground, lden atmoſphere is diſi- 


pated; 


4 K. 


pated; and it immediately; x. 

to ſame reaſon, as at firſt. F 

Thus have we gone . * the moſt EPs, of 
the electrical experiments, and from the various appeat-. 

ances they afford, it appears, that the electrical fluid 

is as univerſal and powerful an agent at or near the 


ſurface of the earth, as that fluid, which Sir Jaac Newton 


in his Optici, calls æther; that it is as ſubtile and elaſtie 
in its nature, as æther is; andd as æther does, that it per- 
vades the pores of all bodies Whatever, that we are con- 
verſant with; is diſperſed through whatever vacuum 
it is in our power to produce by art; and from the natu- 


ral e 010 of er * 219 Be, 9 to. 


We ſhall alles rapte ee now to n wie 
theſe two. fluids are one and the fame fluid; as it is much 
more philoſophical to do fo, than to ſuppoſe two ſuch 


fluids, each of them' equally capable of producing theſe 


effects, and equally preſent every wheres which would 


be multiplying 9 ee is no manner of de 


in 


The word eheftrical, is of t too ien a meaning to 


ks A proper epithet for a fluid of ſo univerſal an activity 


as this is found at laſt to be, from the experiments we 
have been wap becauſe it expreſſes its power but 


| partially. 
Eleftricity. means no more than the power we give 


| bodies by rubbing * touttract and _ oe dan f 
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that are hear them . is a -atiner as amber does,” 
when it is rubbed. But this fluid not only makes light 
bodies, that are near an electrii ed body fly to and from 
that body, and fb appear to be attracted and repelled : but 
it Keats them by putting their component partieles, and 
the particles of ait and light within them, intd a vibrating 
motion; and makes them throw out the rays of * 
that before lay hid, and part with their ſulphureous and 
volatile component particles, which, with the rays of light, 
on mixing with the air, burſt out into ſparks of real 
culrnary fire, as the chemiſtb expreſs themſelves ; nay, 
more in paſſing through animals, it occaſions convul- 
figns, tremors, pain, and death ſometimes: and in 
paſſing violently through leaf gold, held tight between” 
two pieces of glaſs, makes a fuſion of the gold, or à ſe- 
paration of its parts, ſo inſtantaneouſly, that no ſenſible 
heat remains either in the gold or glaſs, and they im- 
mediately after are ſo cloſely united, that N . bes ol 
itſelf;” has no effect upon the metal.* /'/ 

It is likewiſe improper to call this Avid; ie 

Air may juſt as properly be called ſound, as this fluid 


4 * 1 have made 2 ſinall alteration i in this part, becauſe up upon making 
ſcemed to be the fact when Dr. Franklyn firſt mak th experiment) it 
has not hitherto appeared that the gold is vetrified, or even driven into 
the pores of the glaſs, as was ſuppoſed by him; but I ſuſpect that the 
metal is driyen ſo near into contact with the ſurface of the glaſs, by 
the yiolence of the exploſion, that it is held there by an exceeding great 
force,” and ſuch a one as we have been endeayouring to mew is exerted 


at the ſurfaces of all bodies batte rer. 
can 


1 


| ape hte. phe pn motion as to con- 
vey ſuch ſenſations by means « of the car as raiſe the idea 
of ſound... But air is not therefore ſound. In the ſame 


manner, when a body has all its component particles 


thrown into ſuch agitations in the air, by the force and 
action of this fluid within it and without it, that it 
grows hot, and ſhines, and glows and conſumes away i in 
ſmoak and flame, we ſay the body is on fire, or burns; 
but this fluid is not therefore, Fre: nor can it, without con- 
founding our ideas, have that name given to it 3. nor 
indeed can fire be called a Principle, or Element in "be 

Chemiſt's ſenſe of the word, any more than /ound can.” 
Sir Nac Newton, at the end of the Principia, in i 
cond edition, anno 1713, deſcribes this fluid and its 
effects in the following n ape ng expreſly, 920 it is 
the cauſe of the electricity. 

Ad jicere jam liceret . de Girity Fever © fab- 


| dl iſſimo corpora crafla pervadente et in iisdem latente: 
cujus vi, et actionibus particulæ corporum ad mini mas 
diſtantias ſe mutuo attrahunt, et contiguæ factæ cohærent: 


et corpora electrica agunt ad ds frantias majbres tam. repel- 
endo quam attrabendo corpuſeula vicina: et lux emittitur, 


refleQitur, refringitur, inflectitur, et corpora calefacit: : 


et ſenſatio omnis excitatur, et membra, animalium ad 


voluntatem moventur vibrationibus ſcilicet hujus ſpiritus 


12 per ſolida nervorum capillamenta ab externis ſenſuum 
organis ad cerebrum, et a cerebro ad muſculos propaga-. 


tis. Sed hæc paucis exponi non poſſunt; neque adęſt 
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2 copia experimentorum, quibus leges uRiooun:. 
hujus ſpiritus accurate determinare et monſtrari debent.” 
No one, we think, can read this Prot after 
having conſidered the appearances in the 
4 | deſcribed above, without recollecting inſtances in ſome 
* one or other of them, of almoſt all the effects of this 
| fluid, enumerated in it: and agreeing with us, that the 
other appearances among electrified bodies, as well as 
that of their repelling and attracting light bodies that are 
near them, may all of them ariſe from the force and 
action of this fluid, on the component particles of the 
. bodies; on the rays of light within them; and on the air 
1 they are in; and the reaction of theſe upon the æther. 


"= "When « flint and Keel are firuck cogether with Gai. 
=. -— cient force and veloſity, a ſpark of fire, as we call it, is 
= | produced, which readily fires gunpowder, or r lights t tin- 


| unt but ſoon cools, if left to itſelf. 
f 0 No if ſuch a ſpark be caught on a ſheet of paper, al 
- 1 examined in a microſcope, it will be found to be a piece 
either of the flint or of the ſteel, ſtruck off, ſo exactly 
ſpherical, and poliſhed, that the windows of the room 
| may be ſeen in it in the ſame manner as they are in a 
B rye polithed ſphere of metal or glaſs: and they 
could not be ſo ſpherical, and well poliſhed; as they are 
found to be, if they had not been melted and kept in this 
form by the cohæſion of their component particles. 
In either of theſe caſes, a piece of flint or fteal fs 
evidently ſeperated from the body, and its component 
A put into ſuch agitations among each other, as to 


throw 


2 


ad 


throw off the rays of light that were among them, and 
' ſhine and melt, and afterwards cool in a ſpherical form: 
| by the action of the æther on light and air, and theſe 
c component particles; and the reaction of theſe upon the 
Ether; on their being all put into aQion at once wi 4 was 
5 briſkneſs of the ſtroke. Gig 
There would have been no tuch bark ASA ey 
4 theſe had been wanting; and conſequently, they are 
all neceſſary, though perhaps not equally ſo, to the pro- 
ducing this effect; the æther ſeeming to be as power- 
ful an agent as any amongſt them; without which the 
inteſtine motion among the component particles of the 
piece ſtruck off, could not. have been kept regularly 
up, even for the very ſmall ti time in which theſe changes 
are made in that piece. 8. 
In the ſame manner are the appearences of light i in 
_ theſe electrical experiments, whether in faint ſtreams of 
different colours, or in bright and active ſparks, to be 
conſidered ; as rifing from ſmaller parts of groſs bodies 
ſeperated from them, and carried off by the activity of the 
excited æther, paffing from one body into another; which 
parts, though imperceptible to us, muſt have their com- 
ponent particles put into agitations amongſt themſelves, 
and, in being decompoſed, part with the light (that be- 


fore lay hid within them) and their moſt volatile parti- 


cles; and fo ſhine, and ſmell, and N in paſhng 
through the air. 
. And not only theſe appearances of light, ſ] * 404 


exploſion > but the meg: of them on bodies,  Expaſed 
to 


* 


_ 
Fe 


to them in electrical experiments, . all to beexplicable - 


by the mutual action and reacton of the æther, n 
component particles of the ſmall parts of bodies thrown 


off in theſe experiments, of the particles of light DON 9 


theſe, and of the air, one upon . 3 Neg, . 
once made active by friction. 
A more minute, or exact explanation of every beni. 


cular appearance of this kind in each electrical experi- 


ment, we were to conſider, was never deſigned in this 


enquiry; as has been ſaid before. Our intention being, 
only to ſhew from a number of experiments, that 
whatever fluid was the cauſe of the very ſurpriſing 5 


effects produced in them, muſt be of the ſame nature, 
and as univerſal, and as powerful, as the æther which 


Sir Mar! in his Optics ſuſpects even to ve the op of . 


vity. 
Theſe, experiments, therefore, ſcem to us 10 many 


confirraations .of the exiſtence and properties of ſuch a 


ſubtile, elaſtic fluid every where diſperſed about the earth 1 


and though they ſhould not be thought abſolutely to prove 


its exiſtence every where, they may be fairly added to the. 


number of . thoſe experiments, that cannot be fatifac- 
torily explained without it: and by putting us in a right 
track, may perhaps enable us to obtain a ſufficient plenty 
of theſe ſort of experiments to make us certain there i is 
ſuch a fluid actually exiſting every where; and what the 
laws of its action a are. 


If 


* 
6 
\ 
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I the laying /theſe experiments in the ede ve 
done, and our reaſoning upon them, ſhall any way:coh+» 
duce to ſo valuable an end; we ſhall Ginky our en ui 
well employed, and our purpoſe anſwered.” 0 ; 
We are very ſenſible, that ora to 7 ex- 
plained,” how rubbing a tube rarifies the æther around it 5i 
nay,” more; how the tube once excited by rubbing will 
retain this virtue for a conſiderable time after the rub- 
bing has ceaſed : but this we muſt leave to another op- 
portunity, the explanation of it neceſſarily” leading to 
greater lengths, than our preſent deſign ſeems to require. 

We ſhall only add, with regard to Sir J/aac Newton, 

that this opinion of his was no new one, taken up in his 
latter days, in order to obviate the trifling objections of 
foreign philoſophers againſt the uſe he made of the words 
Attraction and Coheſion; but was the reſult of his ex- 
periments in Oplics, the greateſt part of which he made 
long before the Principia was publiſhed: and in order 
to ſhew this, as well as the ſtrict adherence to the truth 
of appearances he obſerved in all his philoſophy; we ſhall 
conclude with a ſentence or two out of the Preface to 
the firſt edition of the Principia, printed in the year 
1686: recommending them to the conſideration of every 
one, who is diſpoſed to a philoſophical enquiry into any 
part of the works of the great Author of all nature. 

* Omnis enim Philoſophiæ difficultas in eo verſari vide- 
tur ut a phænomenis motuum inveſtigemus vires nature ; 
deinde ab his viribus demonſtremus phenomena reliqua 
* See a Treatiſe of electricy, by B. Wilſon, where this enquiry has 


been attended to, page 99, prop. 16. 
L et 


1741 15 
et huc ſpectant propoſitiones n libro m 
et ſecundo pertractavimus. 

In libro autem tertio exemplum hojus rei . 
per explicationem ſyſtematis mundani. 

Ibi enim ex phænomenis cœleſtibus, per e 
in libris prioribus mathematice demonſtratas, derivantur, 
vires gravitatis, quibus corpora ad ſolem et planetas 
ſingulos tendunt. Deinde ex his viribus, per propoſi- 
tiones etiam ne deducunter motus Ang 
-  Utinam cetera nature 3 ex principiis 
Nam multa me movent ut nonnihil ſuſpicer ea omnia ex vi- 
ribus quibuſdam pendere paſſe, quibus corporum particule per 
cauſas nondum cognitas, vel in ſe mutuo impelluntur et ſecundum 
ura regulares coherent, vel ab invicem fugantur et rece. 
dunt : quibus viribus ignotis, e. haftenus TO 
Fruftra tentdrunt, 5 
Spero autem quod huic philoſophandi e rerior 
| a © Cys res n 


ATE 
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E cannot help beſpeaking the reader's candour 
VVVith regard to the difficulty of expreſſiqn on ſo 
nice a ſabjed, as well as the difficulty of deſcribing with 
accuracy all the circumſtances in theſe. nice experiments 
which are neceſſary to the production of the appearances 
we argue from; and muſt take upon us at the lame time to 
aſſure beginners, or thoſe not very converſant in making 
not true, becauſe they cannot make them ſucceed, ,, 
The many and nice precautions in making all ſorts of 
electrical experiments with accuracy, may be ſeen, very 
carefully enumerated at the beginning of Mr #ifor's 
treatiſe on Electricity, and to the ſame treatiſe we refer 
for the experiments, from which we deduce. the cir- 
cumſtances in which bodies differ in their degrees of re- 
mee to 3 electrified and unelectrifed; ee 


( 76 
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| 30 Nov. 1755. 


PH E honour you have done me, in defiring a belt 

account of the moſt material diſcoveries J have at 
any time made in ee nnn ww „ 
compliance. 

I began my experiments and sene in thts year 
1745, and in the fame year preſented part of them to 
the Royal Society. What my notions were then, you 
will find in thoſe papers which were afterwards pub- 
liſhed ; the ſubſtance of which, pH Bac * Js s 
ſet doẽwõou n. 

That dat we call electricity or electric matte, a - 
Auid exceedingly ſubtile and elaſtic. 

That it readily pervades all bodies, and is diffuſed 
every where; ſo that the earth itſelf, as well as the air, 
is filled with it; but in ſuch manner, that its denſity 
may be encreaſed or leſſened by different * « heat 
and other cauſes, as the air is. 

That any one body under certain circumſtances, can- 
not be electrified without putting more of that matter 
into it, than originally belonged to it. And ſo much 
of the electric matter as that body hath gained, muſt 
be taken away from the original quantity of ſome other 
body or bodies near it, or from the air, earth, or all of | 
them together. 
| And 


\ ; ; 
IN 
TI E following letter to Dr. Hoadly was written at 
his requeſt, to give him my notions upon electricity, 
and of all that I had done therein. It is a kind of hiſ- 
tory of ſeveral appearances I have at various times 
© obſerved in the courſe of my electric enquiries, and in 
ſome reſpects is nearly the ſame with the matter con- 
tained in the preceding work. Yet as it is not only 
ſhorter, but requires leſs attention, in the reading; to 
underſtand, I have been adviſed to publiſh it, and at 
the ſame time ſubjoin two other letters which were 
never before publiſhed, and are there referred to, as they 
chiefly relate to a particular fact that I obſerved in the 
year 1746, concerning the electric fluid as collected (in. 
a. great meaſure) from the earth itſelf, | 


* 


7 7 
And on the contrary any one body under certain other 
circumſtances, cannot be electriſted without taking away 
or leſſening that quantity of cleric matter which ori- 
ginally belonged to it. And ſo much of the electric 


mattet as that body hath loft, muſt be gained by ſome . 


other body or bodies near it, or by the arr, or earth, or 


; them all together. _ 
That the electric effects, ſuch as the aittu tion, re- 


pulſion, ſenſation, &c. ariſe from this loſs or gain, and 


are always in proportion ; ; that is to ay, the more any 
body has gained, the greater are the effects on its ruſh- 
ing out again, in order to reſtore its equilibrium.” And 


vice verſa, the more any body hath loft, the greater are. 
the effects on its s ritſhing k in 2251 to reſtore the” equi- 


a L349 


librium. ol 
The air which is an elaſtic fluid is governed 95 this 
law, I was of opinion, therefore, that from this law, 


all the electric „ or Bon of Tem. | WT 4; a 


exp plained. wy ad 12 . 


Har an elaſtic fluid of any given denſity; b being aal . 


detained within a bar 6f iron for any given time, with- 


out ſomething to confine it there, was a very difficult | 


problem with me. So likewiſe was the fingular pro- 
perty of glaſs, war, . Cc. compared with i iron n and other 


fluid hrglagh them into other belies: and the laſt fuf- 
| fering it to paſs moſt freely and readily through them 

into other bodies of the like kind. My difficulties con- 
tinued for ſometime.” But new. experiments (which 1 


publiſhed 


we 
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publiſhed 3 io N year 3 and Sir 1 aac Newton op- 
icks induced me to believe. 
That all bodies have a very denſe abt medign * 
over their ſurſaces, which extends. to à very ſmall diflance 
from the body : and is of the ſame nature with what i is 
called electric fluid. | 
That the difference between electrics and non electrics, 
is intirely owing to the different denſities of this medium, 
as it reſiſts the exit or entrance of the electric fluid equally; | 
: ſo that bodies cannot be electrified plus, without this re- 
ſiſting medium to confine the electric fluid in the bodies 
when once they are electrified; no more than bodies can 
be eleQrified minus without the ſame reſiſting medium 
to hinder the electric fluid entering into the bodies. 

Upon theſe principles I proceeded to make electric — 
non electric; or in other words, to render all bodies ca- 
pable of receiving the electric fluid equally. And here 

I hop d to diſpell as it were the cloud with which this part of 
natural philoſophy had for ſo many years paſt been invel- 
| lop'd. I conſidered in the firſt place that if I rarified 
the air, or my other claſtic fluid that was not confind, the 
| reſiſtance arifipg, from ſuch a diminution of denſity 
would be leſs than if it was not rarified. And therefore, 
if Lexpoſed amber, glaſs, wax, pitch, refin, and even dia- 
amonds to any given degree of heat, I ſhould. rariſy 
the medium upon the ſurface of any one of thoſe bodies, 
and. conſequently. leſſen its power of reſiſtance at any 


Bye diſtance, The event pr 


— r 1 


fool 


conjecture, becauſe they were all in fach circumſtances 
as readily electrified as iron or any other metal. 
Having ſatisfied myſelf that there really was ſomething 
upon the ſurfaces of bodies which actually had a power of 
 refiſting both the exit and entrance of the electric fluid, 
it was-natural to conclude, that any two ſurfaces, or 
mediums belonging to the ſame body, would reſiſt more 
then one ſurface or medium of the ſame body, and three 
more then two, and ſo on. I therefore made the Leyden 
experiment with a chain ; and conſidered each link 
thereof as having two ſurfaces at leaſt: ſo that length 


different reſiſtances; and the effects proved accordingly. 
To confirm this law of reſiſtance I made the experiment 


with one wire only, the ſurfaces of which were no more 
then two; and the effect anſwered my expectations, as 
the reſiſtance in that caſe was leaſt of all. But to leave 
no room for any doubt I cauſed the chain to be ſtretched, 
that the links might be brought nearer into contact, 

the event then was the ſame as with the wire, And this 


lat Dr upon. as an ren, 


crucis. 
I was the more induced to proſecute this doctrine of 


reſiſtances, from what Sir I/aac.Newtan has delivered in his 


opticks, concerning the priſms and convex-glaſſes, where 
he obſerves that light is more readily tranſmitted through 


thoſe rn which UF e e Þy Hala, than in 
- "the 


5 nul) 2112 ih 3 


ning or ſhortning the chain in each experiment occaſioned 


— 


0 3 
the een where they are not ſo much preſſed :* 
The perfect analogy between theſe experiments 1 N 


confirms the truth of the reaſoning. | 
I then made ſome farther experiment, to lee that 


what is called electric fluid is of a very heterogeneous kind, 
and that it was probable we ſhould ws nenen rte 


if we underſtood it thes, 51 257 © 

That there is a very groſs matter ariven off from 45 
ſurface of bodies by the violence and vigour of the action 
of the electric fluid, which when forced into the air, 
kindles into flame. But the pure and ſimple electrie 
fluid, which produces the wonderful effects of attraction 


and repulſion i in "eleAriciry, and ny other (RED 
fl 2 Sl ick 
1 - Thire.is is a curious phenomenon, wh I have obſeryed ih the | 
Torricellian experiment, made by the Right Hon. Lord Charles Ca- 
vendiſh, and mentioned in the tranſactions, vol: 47, p. 370, which 
affords us a kind of ocular proof of the exiſtence of AS} Rap 
dium upon the ſurfaces of bodies; for during that experiment, the 
ſtreaming light which appears to flow from the quickſilyer i in one of the 
laſs . through the vacuum to the quickſilver i in the other co- 
lumn, is of an uniform denſity; excepting at 'that furface there il erte 
the puichſlver, and there the light appears to be much brighter, for 
near one tenth of an inch, and conſequently denſer. Now this increaſe 
of denſity (1 22 ariſes fr the reſiſtance at the ſurface of the 
uickſilver, w e it endeavours to. enter, and from no other cauſe. 
ind that * 1 to inereaſe till the forte ariſing from its 
— be ſufficjent to ovefcome that which! is exerted againſt it at the 
ſurface of the ; quickſilver. If the experiment; be reverſed, ſo that the 
flow of the electric fluid ſhall be from the ather column, then the ſame 
"appearances happen, with this difference, that they are now upon the 
-reverſe ſurfaces: and when either column is electrified minus, the ap- 
pearances are the ſame. 


phznomenon, 


| { 83: ]. 

phenomenon, excepting the luminous penny is Far: 
more ſubtile than even light itſelf, TT 

From this its exceeding great ſubtilty yy elaſtic 

power, I conjectured that it was diffuſed not only 

throughout the whole earth and air, but perhaps through 


the whole ſolar ſyſtem, becauſe we do not know of any 


confinement to limit its expanſive power; and experi · 
ments have taught us that the electric fluid always flows 
where it meets with the leaſt reſiſtance, whenever its 


equilibrium has been diſturbed, in order 10 recoret).jts 


natural tate“ r ole 10 St 5 att 1 184 f 
As this wonderfully active inſtrument attrifted all 
kinds of bodies indifferently, I flattered myſelf that there 


ſeemed a perfect analogy between it and the gravitation' 


of bodies. And that the reaſon why we were not able 
accumulating the electric fluid, was, that the ſurround- 
ing medium not being ſtrong enough to detain the ne- 
ceſſary eee electric power was inſomermtaſiire 
limited. 1 203% z219dqatom3s yinoups 
It was a oi any time after this, ha Mr. 
P franklin, of Philadelphia, publiſhed his eurious diſco- 


veries in regard to lightning. and the plus and minus elec-: 


tricity of a phial charged as in the Leyden experiment, 
in which he mentions a difficulty concerning the m#hus 
electricity which he could not account for, it was this. 
Why bodies electrified minus ſhould ren, 
n Fanden 1851 like thoſe JJeRtificd plus hi z 10 
[1211 ben zi .cooldowy mme bas flel ic Hol 
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Here 1 perceived n new field of enquiry open before me; 
ret as I believed the Leyden experiment could. 
not be explained ſatisfaQrily without a previous folution 
of this difficulty. Therefore after examining the ſubject 
a freſh, I drew. up the firſt pacquet'of papers you had 
from me, where you know I endeavoured to retnove the 
difficulty we laboured under, both in regard tothe Leyden 
experiment and the different tepelling atmoſpheres of the 
plus and minus electricity. The method I proceeded upon 
to: difcover this defderatum, vas much of the fame kind 
with that I made uſe of when I firſt found that the elec- 
tric fluid did not come from the glaſs but the earth itſelf. 
For if (as I obſerved in a letter to Mr. Ellicot) * the glaſs ot 
wax hinder the electric fluid from paſſing into the earth; 
they ought alſo to hinder its coming out again. So in this. 
If the medium ſurrounding a body electrified plus hinders 
the electric fluid from eſcaping out of that body, 
the ſame medium ought alſo to hinder the electric 
fluid from coming into a body electrified ninur. Con- 
ſequently atmoſpheres round two bodies electrified plus 
and minus muſt neceſſarily be formed and be of equal den- 
ſities &c. provided the air ſurrounding the bodies be 
of the ſame drineſs and h ny x50 Du of the 
* ſhape; kind and ſizaz e. 

I concluded my enquiries ith VERS more toe: 
plication of the Leyden experiment, the particulars of 
which you received in my ſecond: pacquet. So that I need 
not repeat in this letter the method I proceeded upon to 
ſolve this laſt and ſurpriſing problem. Neither need I tell 

you 
* See the following Letters. 


8 


you that Mr. Franklin's method was far from Please 8 
me. I know youyourſelf was not ſatisfied with his reaſon- 
ing about it. All I have now to add is, that you will ful- 
fl yourpromiſe and methodize thoſe papers for me. I care 
not how many objections are made by a good philoſopher, 
becauſe if I ſhould not be able to anſwer them, I ſhall 


perhaps gain ſome what from them that may contribute 


to improve my hypotheſis; and which I ſhould not have 
an on had there been no objection made. 
In the detail of this account there are 2 ſew things 1 
1 omitted, particularly the finding that the electric 


ſhock in the Leyden experiment was always proportional 


to the points of non electrie contact on the in and outſide 
of the phial. But this and other experiments, however 


remarkable in themſelves, not being connected with my 
general ſyſtem, are therefore not of moment en at 
this time to merit your attention. 

I have omitted the reference e frm mykel robl, 
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An Extract 2 a Wider a 5. " Bllicor, dated FR Cheers | 


202 ai | 17 Sept. CR A 11 jwods & 80 
81 R. 3 3 13 


* 
T SHALL be very glad to know if you beweise ah ex- 
periment I mentioned to you in London, concerning 
a large glaſs bottle filled with warm water, and touching 
E the:ſurface all over with a r 8 in order to * if 
the effect is not in that proportian ads 
There is another ies nb! 1 e tene 
* which I wiſh you would alſo try. I have ſuſpected 
that the excited effluvia are not from the glaſs globe but 
the body that rubs it, or however the greateſt part. You 
may be ſatisfied of this by holding in your hand a long dry 
bottle by the neck, ſo that the bottom thereof, to which 
one of your leather cuſhions is fixed, ſhall preſs upon the 
globe after the common method. In this ſituation you 
know the glaſs between the cuſhion and your hand will in- 
tercept any communication of theſe effluvia with the earth 
= - (if there naturally are any ſuch in non- electric bodies) for 
—_ the ſame reaſon as it does: electrified bodies when fixed 
1 1 upon reſin &c. I fancy you will produce little effeft. If 
1 | —- it ſhould be the fame as before, then it is plain that the 
effluvia come from the globe of glaſs. 


Jam, &c. 
B. WILSON. 
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An Extract of 4 Letter. 4% M,, Smeaton, dated from 
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I "SHALL; defer, giving. you any account. this city, 


&c. till 1 write again, becauſe I have only time to ac- 


quaint you, that finde my arrival in this kingdom, I have 


had an opportunity of trying ſome electrical experiments, 
Which I had before thought of in England. And I have 


the pleaſure to inform you, that I find the electric effluvia 


do not come from the globe of glaſs, but from the earth 
itſelf, and all non- electric bodies, which are round about 

the appatatus. Toztry: this, ſtand upᷣdma bbatd duhen 
Placed vn four pottles up pen a cake oft war (and enidea-. 


vour to excite a tube: of glaſg j after that bſerve the 
effect. Thien get off ſrom the board or wax; and 


excite the tube again, and you will perceive a very great 


difference: for the effect produced in the laſt circum- 


ſtances, will be conſiderabiy greater than in the former i 


circumſtances. 


Another experiment which I propoſed to 405 was 


with the Leyden bottle, whether it Se any law in 


the accumulation of electric matter. And I found! 
that it was always in proportion to the thinneſs of the - 
glaſs, the ſurface of the ſame, and that of the non- elec- 
| tric in contact with it on the in and. outſide thereof. The: _.. 
experiment I made, was with water a little warmed, which 
was poured into the bottle, and the outſide was immerſed 
| 9 
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